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Plastics Provide 
Protection Against | 
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Name Company 


RAST ENGINEERING 


LIBRARY 


4S 


ADVANCE REGISTRATION CARD 
Cleveland-Akron Section 


Regional Technical Conference 


“POLYETHYLENES" 


HOTEL CARTER, CLEVELAND, OHIO 
THURSDAY, OCTOBER 17, 1957 


St + 
Re ation F‘ \ $9.00 
At ( “Prence 
Registration fee includes luncheon and preprint book 
Vake checks payable to “Clevela l-Akron Section S.P.E.” 


MON 
CAL COMPANY SANTO CHEem 


Plastics Division 


MONSANTO CHEM! 


~ massacwuserts 


ICAL COMPaNy 


N 
In the vital properties that determine connectors, and capacitors. 


good performance in low-loss high fre- New improvements in molding char- 
acteristics clear the way for still wider 


use for these molding compounds. 


quency applications (such as water ab- 
sorption, power factor) data sheets on 


7934 and 10900 speak for themselves. 


Now is the time to re-examine Resinox 
Formulated to meet MIL-M-14E speci- 7934 and 10900 for your communication 4 
fications for tvpe MFE (electrical low parts and television components. Write 
loss phenolic), Monsanto’s mica filled for samples and complete technical data 
phenolic compounds continue to set the to Monsanto Chemical Company, Plastics 
standard for end use performance in Division, Room!877 Springfield 2, Massa- \ é 
such applications as radio tube sockets, chusetts. 
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In the vital properties that determine 
good performance in low-loss high fre- 
queney applications (such as water ab- 
sorption, power factor) data sheets on 


7934 and 10900 speak for themselves. 


Formulated to meet MIL-M-14E speci- 
fications for tvpe MFE (electrical low 
filled 


loss phenolic), Monsanto’s mic: 
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phenolic compounds continue to s 


standard for end use performance 1n 


such applications as radio tube sockets, 
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Plast 
massacmuserts shes Division 
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connectors, and capacitors. 

New improvements in molding char- 
acteristics clear the way for still wider 
use for these molding compounds. 

Now is the time to re-examine Resinox 
7934 and 10900 for your communication 
parts and television components. Write 
for samples and complete technical data 
to Monsanto Chemical Company, Plastics 
Division, Room!877 Springfield 2, Massa- 
chusetts. 
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POLYETHYLENE 


PROCESSING TIPS 


HOW CARBON BLACK QUALITY 
AFFECTS WEATHER RESISTANCE OF 
POLYETHYLENE 


For cable jacketing and many other outdoor applica- 
tions polyethylene offers substantial advantages over 
other materials. It is subject, however, to degradation 
from long exposure to sunlight unless the resin is 
properly protected. 

Actually, the aging of polyethylene is the result of 
a chemical reaction with atmospheric oxygen. Cata- 
lyzed by the ultraviolet rays in sunlight, this reaction 
proceeds more rapidly in outdoor use than is the case 
with indoor applications. The principal effects of 
aging are to increase brittleness at low temperature, 
and to decrease the resistance to stress cracking. 

Carbon black dispersed throughout the polyethyl- 
ene greatly retards this aging, or weathering. How- 
ever, not all carbon blacks produce the same degree 
of weather resistance when dispersed in polyethylene. 
Moreover, the care with which the carbon black is 
dispersed in the polyethylene is vitally important. 

The weather resistance of a polyethylene com- 
pound depends on: (1) type and particle size of 
carbon black; (2) percentage of carbon black in the 
compound; (3) the dispersion of the carbon black in 
the polyethylene. 

Accelerated aging tests have been devised to ap- 
proximate the action of years of outdoor exposure. 

The graph below shows the great difference in 
number of hours required in these tests for a poly- 
ethylene to embrittle at —40°C when various carbon 
blacks having different particle sizes are used. 
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CARBON BLACK PARTICLE SIZE IN MILLIMICRONS 
EFFECT OF CARBON BLACK PARTICLE SIZE ON ACCELERATED 
AGING OF POLYETHYLENE. 
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The two at right are “furnace blacks”, and it will be 
noted that they are comparatively ineffective. The 
three at the left are “channel blacks”, and obviously, 
they are many times more effective. This is due to 
their much smaller particle size — from about 10 to 
25 millimicrons, against 50 to 275 millimicrons for 
furnace blacks. 

Weather resistance also increases with the concen- 
tration of carbon-black — up to a point. Beyond this 
point the light screening effect is offset by a decline 
in other properties. 

DEGREE OF DISPERSION IMPORTANT 

Carbon black gives maximum protection only when 
it is thoroughly dispersed in the polyethylene. This 
presents a difficulty because the smaller the particles, 
the greater is their tendency to collect into clusters 
which, once formed, are hard to break up. Tests show 
that a good dispersion will withstand 15 to 20 times 
as much exposure to sunlight as a poor dispersion. 


POOR FAIR GOOD 
MICROPHOTOGRAPHS OF CARBON BLACK DISPERSIONS IN 


POLYETHYLENE. 


The wire and cable grades of U.S.I.s PETROTHENE 
polyethylene resins employ only the finest “channel 
black” carbon black. Concentration is set at a point 
which yields the optimum balance of light screening 
and other properties. Special processing equipment 
insures thorough dispersion. The result is black poly- 
ethylene that withstands long, severe outdoor expo- 
sure, yet affords the practical maximum of tensile and 
other properties. 

If you fabricate or use black polyethylene, ask 
U.S.I. for complete technical data on PETROTHENE 
resins expressly formulated for weather resistance. 


US CHEMICALS CO. 


Division of National Distillers 


and Chemical Corporation 
99 Park Avenue, New York 16, N. Y. 
Branches in principal cities 
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An all-plastic model car believed to be +t 


motive industry is assisting Chrysler Corporation engineers to determine the 
sturdiness of automobiles. The six-foot long, transparent plastic mode s ar 
exact replica three eighths the size of a standard steel automobils lt allows 
engineers to check data on the structural strength of body shells, underbodi« 
and other key parts of a car 
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H. A. Moulthrop 
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John G. Green, J and George W. Mays | 
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Properties of Thermoplastic Melt 
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Basic raw materials for VINYLS 
that open up a new world of toys! 


Children love the light weight and gay colors of vinyl surf mats and countless other 
vinyl toys. The quality of these popular end products depends to a large degree on 
the quality of the plasticizers used in their manufacture. 


Enjay Isooctyl and Decyl Alcohols make excellent plasticizers. Like all Enjay petro- 
chemicals, they meet the most exacting standards of uniformity and purity. 


The recently expanded Enjay Laboratories are fully equipped to assist you in the 
application of Enjay petrochemicals to your product. Just call or write us for more 
information. 


ioneer 

ALCOHOLS & SOLVENTS: Lower Alcohols, Oxo Aleohols, Ketones and Solvents; OIL & FUEL 3 E 

IMPROVERS: Detergent-Inhibitors, V-I Improvers, Oxidation-Inhibitors; CHEMICAL RAW MATERIALS: mn Petrochemicals 


Olefins, Diolefins, Aromatics; ENJAY BUTYL RUBBER & VISTANEX. 


ENJAY COMPANY, INC., 15 W. 51st STREET, NEW YORK 19, N. Y. Akron, Boston, Chicago, Detroit, Los Angeles, New Orleans, Tulsa 
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The Society of 
Plastics Engineers, Inc. 


Incorporated in 1942 under the laws 
of the State of Michigan to promote in 
all lawful ways the Arts, Sciences 
and Engineering Practices and Stand- 
ards connected with the utilization of 
plastics. 


Executive and Business Offices 
34 East Putnam Ave. 
Greenwich, Conn. 


Officers of the Society 
PETER W. SIMMONS, President 
HAIMAN S. NATHAN, Vice President 
R. K. GOSSETT, Secretary 
JULES W. LINDAU, III, Treasurer 
JAS. R. DAVIDSON, Executive Secretary 


All correspondence relative to busi- 
ness matters, meetings of the Society, 
membership, advertising and the like, 
should be addressed to the business 
offices listed above. 


Membership in the Society available 
to qualified individuals at $15.00 per 
year, which includes SPE Journal 
subscription. Inquiries should be ad- 
dressed to the business office. 


Members should notify the business 
offices at least 30 days in advance of 
contemplated changes in address. 


Each geographical Section of the So- 
ciety shall use only such uniform 
stationery, forms, etc., as shall be 
approved by the Council and as may 
be supplied through the Executive- 
Secretary of the Society. 


No SPE member shall use or refer 
to the Society by name or abbrevia- 
tion in any advertisement or com- 
mercial exploitation of himself or his 
employer or of products which he or 
his employer may manufacture, sell, 
or represent. 


Neither the Society of Plastics Engi- 
neers, Inc., nor the SPE Journal is 
responsible for the views expressed 
by individual contributors either in 
articles accepted for publication in 
the Journal or in technical papers 
presented at meetings of the Society. 
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transposed. To correct it, change page numbers with your pen, a 


From The Editor's Notebook 
By JESSE H. DAY 


ATTENTION! ROSTER ISSUE CHANGE! 


Pages 87 and 8S of your Roster issue, June 1957, somehow wer 


the top of page 87 (old number) write “Western New England.” 


Calendar of SPE Technical Meetings 


REGIONAL TECHNICAL CONFERENCES 
(Programs listed on pages 52-53) 


SEPTEMBER 27, 1957 Buffalo, New York 
“HOT RUNNER MOLDING” sponsored by Butfalo Section. 


Chairman—R. W. Miller, 3 Hillview Ct., Lewiston, N.Y 


OCTOBER &, 1957 Minneapolis, Minnesota 
“TSOCYANATES” sponsored by Upper Midwest Section. 


Chairman—Paul Becker, 1139 Carl St., St. Paul 9, Minn 


OCTOBER 17, 1957 Cleveland, Ohio 
“POLYETHYLENES” sponsored by Cleveland-Akron Section 


Chairman—W. A. Messina, 23817 Cliff Dr., Bay Village, 
Ohio. 


NOVEMBER 11, 1957 Los Angeles, California 
“PLASTICS IN AIRBORNE ELECTRONICS” sponsored by 
Southern California Section. 


Chairman—L. J. Costanga, 29 East 44th St., Los Angeles 
Cal 


DETROIT THIRD ANNUAL CONFERENCE 


SEPTEMBER 27-28—St. Clair, Michigan 
“PLASTICS FOR THE AUTOMOTIVE INDUSTRY” sponsored by 


Detroit Section 


ANNUAL TECHNICAL CONFERENCE 
JANUARY 28-31, 1958 HOTEL SHERATON-CADILLA( 
Detroit, Michigan. Sponsored by Detroit Section 


Featuring 96 Scientific and Engineering Papers on Plas 
tics Research and Education Symposia 
CONFERENCE THEME “Progress Through Plastic 
Engineering” 
Chairmar C. H. Whitlock, 21655 Coolidge Road 
Oak Park, Michigan 


This Month's Cover: 


The “Man from Mars” on your cover this month is 
a plain human being prepared to do a dangerous job 
The suit is of plastic film, connected to a large plastic 
film tube through which ventilation is possible, The job 
to enter spaces contaminated by radioactivity, The 


story—see page 21. 
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THE MARK OF QUALITY 


Mold temperature controlled 


BARBER 
COLMAN the button’”’ to keep 


— 


Plastic lid output high 


Wheeleco 
Inctruments 


Precise control of mold temperatures is a must on this Model 
EM-132 plastic lid-forming machine built by Emhart Mfg. 
Co., Hartford, Conn. The transparent plastic lids come shoot- 
ing out of the machine at the rate of 90 per minute or more, 
so every machine function must be “on the button” to keep 
quality and quantity standards high. 


Like so many other builders of quality machinery for the plas- 
tics industry, Emhart selected Wheelco Capacitrols to give 
fast and accurate control of mold temperatures and to insure 
trouble-free operation for long periods. Wherever you go 
throughout the plastics industry, whether the job calls for high- 
volume production of small parts like these or requires work on 
large, complex components, you'll find Wheelco instruments 
are always preferred. Learn the reasons why by writing today 
for Bulletin F-6485, “Capacitrols for the Plastics Industry.” 


Six-station, high-production 
lid-forming machine uses two Wheelco 
Capacitrols at each station for precise mold temperature contro! 


BARBER-COLMAN COMPANY 


Dept. U, 1575 Rock Street, Rockford, Illinois, U.S.A 


BARBER-COLMAN of CANADA, Litd., Dept. U, Toronto and Montreal, Canada 
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CRUCIBLE CSM 2 mold in press at Pro-phy-lac-tic Brush Ce., Florence, Mass. The mold, built by Eagle Tool & Machine Co., Hillside, 


New Jersey, produces vegetable pans for Hotpoint refrigerators. 


why CRUCIBLE CSM 2 


is chosen for so many big molds... 


One reason is that CRUCIBLE CSM 2 is always uniform in structure and 
composition. It’s got to be. For the quality of every heat is controlled by 
Quantometer analysis . . . and every piece, regardless of size, is ultrasonically 
inspected. This means superior machining and polishing characteristics. 

Another reason is that CRUCIBLE CSM 2 is immediately available 
from warehouse stock in 205 sizes, big and small. The job isn’t held up for 
steel when you order CSM 2, the mold steel you can trust and get when 
you want it. Crucible Steel Company of America, The Oliver Building, 
Mellon Square, Pittsburgh 22, Pa. 


E R U C B LE| first name in special purpose steels 


Crucible Steel Company of America 
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your 
troubles 

poor 


If you are making your own 
dispersions you may be discovering 
some problems agglomeration, 
costly clean-up time, excessive 
compounding time and contamination 
ADP Dispersions will eliminate 
agglomeration and contamination 
reduce compounding time and 
clean-up time in your plant 

Dispersion ts a highly technical science, 
requiring specialized research and 
production techniques. ADP is unique 
in this respect, because of its 
background of close to a half-century 
of experience 

ADP specialists, without obligation 
will gladly consult with you 

Their business is dispersions, and 
they know it thoroughly 

They will be glad to help you 


ADP DISPERSION 
MAGNIFICATION 140X 


ACHESON DISPERSED PIGMENTS CoO. 


MORRIS BUILDING, PHILADELPHIA 2, PA. 


og » West Coast Distributor: B. E. Dougherty Co. Los Angeles 21, Calif. ‘@: 


In Europe: Acheson Colloids Limited, 18 Pall Mall, London S.W.1, England 


A UNIT OF ACHESON INDUSTRIES, INC ; 
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¥ 
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Send for your sample 


and see why 


MALEIC ANHYDRIDE 
TABLETS 


are so 
economical and easy to use! 


As the principal producer, National Aniline’s fully- 
integrated volume output and fast deliveries from 
our strategically-located Moundsville plant expedites 


your production and minimizes your inventory. 


And because the quick-dissolving, uniform round 


tablets resist degradation in handling, they are essen- 
tially non-dusting and give you fewer fines. 

We will be happy to send you a sample of this high- 
quality, versatile intermediate. Write to the nearest 


National Aniline office. 


NATIONAL ANILINE DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 
40 RECTOR STREET, NEW YORK 6, N. Y. 


NS 


Akron Atlanta Boston Charlotte Chattanooga Chicago Columbus, Ga. Greensboro 
los Angeles New Orleans Philadelphia Portland, Ore. Providence Richmond Sanfrancisco Toronto 
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{ vinyl plastisol, dip-coated 
on the anchor above, became 
a permanent finish, resistant 
to corrosion and abrasion, 
literally cushioned for quiet, 
“ventle”™’ op. ration, 


4 a specially developed Monsanto vinyl paste resin, Opalon 110. come the finest 
| vinyl plastisols. And froin these colloidal dispersions of vinyl resin in plasticizers. come 
permanent and resilient finishes for metals. coated fabrics and paper for quality luggage. 
flooring and upholstery ... slush-molded rain boots and dolls’ heads . . . east packaging 
films... foams for insulation and sound-proofing ... caulking compounds and sealants. 


Monsanto has developed Opalon vinyl resins and compounds to meet many requirements. 
There are Opalon resins and compounds for extruded and molded vinyl products of 
almost every type, including wire and cable insulation and jacketing. flooring. phonograph records. 


If Vinyl figures in your plans, draw on Monsanto experience, research, technical assistance 
and productive capacity. Write today for technical literature on Opalon vinyl resins and 


compounds, Monsanto Chemical Company, Plastics Division, Springfield 2. Mass. 
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{ vinyl plastisol 
molde d, produc ed the 
one-piece float above 

sink. It won't rot. Its 


colors will remain truce 


Return coupon for rewarding vinyl plastisol literature 


Name 
Company 


Address 


| 
| City 
| 
i 


Please send 


VMoNsSANTO CHEMICAL COMPANY 


Plastics Divi 


on, Room 1876, Springfield 2, Mas: 


me free copy of “The Vinyl Plastisol Story 


Title 


— Zone 


State 


rotation 
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PROGRESS THROUGH STANDARDS 
and how [DIME helped” 


The history of economy in modern business has been D-M-E was able to produce and supply high quality 
directly related to the history of Standardization. One Standard Mold Bases to mold makers and molders at 


of the major elements affecting the economic produc- such great savings in cost and ume that the benefits of 


Standardization were quickly real: by the Industry. 
tion of finished plastic parts is the high initial cost of tandardization were quickly realized by the Industry 


the mold. A_ progressive step in reducing mold cost, Today D-M-E produces twenty-eight different sizes 
without sacrificing the high quality required, has been of Standard Mold Bases, from 9° x 8° to 23454, x 35! 


successfully achieved through Standardization, in either D-M-E No. 1 or No. 2 Stee!, with a wide 


range of cavity plate thicknesses to satisfy the diversified 
When D-M-E originated Standard Mold Bases and 7 ; 


demands required. In addition, over 2,000 finished com- 
their component parts in 1942, it provided the answer 


ponent parts of the same high quality are available to 


to the rapidly growing demand for high quality molds provide additional savings in service as well as in the 


that would maintain and promote the economic ad- product. 


vantages of plasuc parts. 
5 | Properly engineered Standardization puts the accent 


Through large volume purchases of quality steel in on Economy. When you “Specify D-M-E .. .” you get 


standard sizes and specialized production facilities, Quality, Service AND Economy! 


DETROIT MOLD ENGINEERING CO. 


6686 E. McNICHOLS ROAD — DETROIT 12, MICHIGAN — TWinbrook 1-1300 
Contact Your Nearest Branch FOR FASTER DELIVERIES! 


W-M-E 


HILLSIDE, WN. J. (wear NEWARK) 1217 CENTRAL AVE., ELIZABETH 3-5840 


CHICAGO 51, ILLINOIS w. vivision STREET, COLUMBUS 1-7855 


QUALITY... 9, 0.-D-M-E CORP. soz 19202 


{Los ANGELES 7, CAL. sovrm main STREET, ADAMS 


| 
for 


call the 


i For 


CRITICAL COLOR 
delicate touch 
MATCHING Speed of production to meet customers’ exacting color requirements . . . that’s the differ: 


ence in Gering custom color-compounded polyethylene molding material. 


sos With Gering’s efficient, giant-sized operation you can be sure of competitively priced virgin 
of virgin polyethylene produced to your exact celor, melt index, surface gloss and other specifica- 
tions or requirements. What’s more, you can count on your order being filled to your 
satisfaction and fast! 

POLYETHYLENE More than 30 years of prompt response to customers’ individual needs has earned Gering 
an unrivaled reputation as “color compounding specialists.” This service is combined with 
4 a rigid system of quality controls every step of the way, complete laboratory facilities, and 
molding modern production equipment—all under top-notch technical supervision. And it's all 

yours for the using. Write us about your specific needs today. 


GERING 


Moiding Powders 

Virgin Thermoplastics: Viny! Polystyrene Impact Styrene 
GERING PRODUCTS, INC., Kenilworth, N. J. + Sales Offices: 5143 Diversey Ave., Chicago 39, Ill. + 424 Chevy Chase Rd., Mansfield, Ohic 
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CLOSE TOLERANCE EXTRUSIONS... EASIER... 
FASTER ... WITH THE EGAN EXTRUDER AND 
“WILLERT TEMPERATURE CONTROL SYSTEM”* 


This revolutionary Egan combination automatically puts an 
end to the problems of-heat control and quick cooling in the 
extruder cylinder ... Simply pre-set the temperature and the 
“Willert Temperature Control System” takes over, providing 


completely automatic instrumentation 
NO MOVING PARTS 


NO PUMPS, BLOWERS, COMPRESSORS 
NO MANUALLY OPERATED VALVES OR SWITCHES 


Available in full range of extruder sizes—2” through 8” 


‘ 
J The strip chart reproduced at left shows actual material temperatures recorded during 
! @ typical day-long production run. Readings were obtained by inserting a thermo 


couple in the plastic melt at the output end of the extruder 


*Patented 


FRANK W. Egan AND COMPANY 


SOMERVILLE, NEW JERSEY 


Cable Address: "EGANCO" — SOMERVILLE NJER 
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\ Write, or Phone Randolph 2-0200 

For Complete Information — 
No Obligation. 

‘ Manufacturers of plastics processing equipment 


REPRESENTATIVES: MEXICO, D.F.—MH. GOTTFRIED, AVENIDA 16 DE SEPTIEMBRE, NO. 10. JAPAN— 


CHUGAI! BOYEK! CO. TOKYO. LICENSEE: GREAT BRITAIN — BONE BROS. LTD. WEMBLEY, MIDDLESEX, 


Surteen 
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SEPTEMBER 


DOW'S CLINICAL APPROACH TO HEALTHY PLASTICS APPLICATION 


PLASTIC STOCK TEMPERATURE CRITICAL FACTOR 
IN INJECTION MOLDING 


YOU CAN DEPEND 


12 oz.| 
8,12, 16 
+ HEATING CYLINDER 
| 
—_ — 
CONVENTIONAL | 
HEATING CYLINDERS | 
| | 
= 
1) 
\ m Xtraction heat rod mor tha 
t ee time aismuch mel { OR eth 
INCREASED EFFICIENCY OF MELT EXTRACTION HEATERS 1s an average conventional heater of compara 
PROVIDES UNIFORMLY PLASTICIZED MOLDING MATERIALS 
Melt extraction heating thermo discoloration and brittleness of plasti 
plastics shows promise of overcoming parts, associated with degradation of , 
tion molders that providing a uniformly plasticized material POLYSTYRENES 
le ind developme nt of more GENERAL PURPOSE 
efheorent melt extraction heaters Is 666 
( ( lastics echoieal Service engimeers j } 
| h the plast lL nitern en | 665 (Extrusion 
listribution ino the plasti is but one of a continuing series 689 (Easy Flow) 
ssured wise the means of re of Plastiatries studies which cover HIGH IMPACT 
m e the plastie fh | rv phase of plasties formulation, 475 
urface restricts thy materia re design. molding and finishing. 475M (Easy Flow) 
rey I to that whieh is well melted Send for Dow Technical Service bull 777 (Medium Impact 
Hustration Whe tin entitled “Uniformity. Considera 440 (Heat 
plunger exerts tions for Plastic Stock Temperature in 460 (Extro-High impact 
thre fluid ext Injection Molding” and i list of other HEAT RESISTANT 
surlace Utne ows areas under investigation. Write THI 683 
hrou les into U rooves DOW CHEMICAL Company. Midland, 
} 1} 700 
mot Mich... Plasties Sales Dept. 
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“COMPETITIVE RESIN 


with ESCAMBIA PVC 


Photomicrographs* of production samples of leading PVC resins show 
that Escambia PVC resins are extremely low in fines and have superior 
uniformity of particle size. 


Besides eliminating ‘‘dust storms’’ in your plant, these qualities in 


Escambia PVC give you freer-flowing hot pre-mixes, lower ‘fish eye’’ 


ESCAMBIA PVC RESIN 


count, better heat stability, and improved color uniformity and clarity. 

Prove these unique advantages in your own plant with a test run of Escambia 

PVC resin best suited for your operation: 

ESCAMBIA PVC 1250 — High molecular weight recommended for extrusion and 
calendered film. 

ESCAMBIA PVC 1225 — Intermediate molecular weight and particularly edapted 
for supported and unsupported sheeting. 

ESCAMBIA PVC 1200 — Recommended for applications in which processing tem- 
peratures require the use of a lower molecular weight 
resin than PVC 1225. 


*In the photomicrographs shown above, the resins have been magnified 40 time 


For additional information about Escambia's straight PVC resins — write or call — 


ES CANMBIA CHEMICAL 


Cc Oo R R A T N 


261 MADISON AVENUE . NEW YORK 16. N. Y 


MOLDERS’ BRIEFS 


Keyed to a variety of needs 


versatile CYM |” 


Melamine Molding Compounds 


A broad selection of CyMEL melamine molding compounds, keyed to 
the needs of a variety of industrial and consumer applications, is avail- 
able tor prompt delivery 

CYMEL 1077 - 1079 (alpha cellulose-filled)—Highly resistant to heat 
and breakage, these compounds display extraordinary surface hardness, 
with a rich, lustrous look and feel. They have excellent chemical resist- 
ance and electrical properties, featuring high are and track resistance. 
Available in any color for molding such products as buttons, electric 
mixer, shaver housings, and dinnerware 


CYMEL 592 (mineral-filled)—-Combines excellent arc resistance and 
dielectric strength at high temperatures with dimensional stability and 
resistance to atmospheric extremes. Available in brown only for elec- 
tronic equipment, aircraft and automotive ignition parts and circuit 
breakers. 

CYMEL 1500 (wood flour-filled)—A general-purpose material with 
exceptional arc resistance and excellent dielectric strength for con- 
nector plug inserts, watt-hour meter blocks, automotive ignition parts. 
Brown only. 

CYMEL 1502 (cellulose-filled)—A companion material to CYMEL ,@ 
1500, offers similar electrical characteristics with particularly good 
dimensional stability for excellent insert retention. With low shrinkage 
during and after molding, it resists cracking around inserts. Brown 
only. 


CYMEL 3020 (chopped cotton fabric-filled)—Ideal for products re- 
quiring a combination of high impact strength with heat and chemical 


resistance, It has good are resistance. Available in black only 


CYMEL 3135 (glass fiber-filled)—Electrical-grade material offering 
extraordinary flame resistance, high impact strength, excellent are re- 
sistance and low shrinkage and moisture absorption. In natural color 
(off-white) for heavy-duty switch gear, terminal strips and stand offs, 
sockets and coil forms. 


CYMEL 404—Highly translucent, granular material for decorative 
effects. Used principally for button and jewelry findings i ; 


AMERICAN CYANAMID COMPANY 
PLASTICS AND RESINS DIVISION YANAMID 


32D Rockefeller Plaza, New York 20,N. Y. 


In Canada: North American Cyanamid Limited, Toronto and Montreal 


Offices in: Boston - Charlotte - Chicago - Cincinnati - Cleveland - Dallas - Detroit +O™M 
FOR 


Los Angeles » New York Ockland Philadelphia St. Louis Seattle MATERIAL? 
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newest advance in lighting 


No ordinary rigid vinyl sheet would do. It had to be one 
expertly formulated to insure long-lasting beauty and 
serviceability 
e Maximum light stability e High dimensional 
stability e Efficient light-transmission properties 
e Self-extinguishing to meet U.L. requirements 
All these had to be achieved and were. The result: a 
truly creative functional wall-to-wall lighting system. 
Because Nixon takes the time and personal interest to 


perfect a sheet for each purpose is the reason Nixon has 


NIXON NITRATION WORKS + FOUNDED 1898 + NIXON, NEW JERSEY 


Phone — New Brunswick, Charter 9-1121, Metuchen Liberty 9-0200, New York Extension WOrth 4-5290. Chicage Office, 510 North 
Dearborn Street, Phone Michigan 2-2363. St. Louis, Mo., C. B. Judd, 3687 Market Street, Phone JEfferson 5-8082. Leominster, Mass., 
A. F. Perry, C. A. Dovidio, Phone 7-2120. Canadian Distributor: Crystal Glass & Plastics Ltd., 130 Queens Quay East, Toronto, Ontario. 


An interior of the New England Mutual Life Insurance Company, Boston, Mass. 


Nixon Rigid Vinyl Sheet helps make a success of the 


come so far in the field of thermoplastics. For exactly the 
right sheet for your product come in, write or phone 


without obligation. 


Sylva-lume, Sylvania’s newest over-all lighting system, is 
composed of economical standardized components of 
white or tinted rigid vinyl. They come in a variety of 
types and offer many design possibilities. The translucent 
pink-tinted rigid vinyl panels, 3-ft. square, are Nixon 
sheet material vacuum formed by Piolite Division of 
Pioneer Plastic Corp Peahod Mass for lvar la 


Electric Products Inc .. Whee ling, West Virginia 


YOUR SOURCE FOR EVERY KIND OF FINE FORMABLE SHEETING 


PLASTICS 


>. 
ad 


) Flexible Plastics 
for Control of 
Radiation Contamination 


H. A. Moulthrop 


veral Rlectrv 
Hantord Atomu Products Operation 
Riel land, Wa hingteoo 


clothing in readiness to enter a radiation zone rh 
is based on wearing sulliciet 


é NE TYPE of radiation hazard ¢ neountered in atom 


th the soft beta and the philosophy of protection 


energy work is associated wi 


alpha emitters. This type of hazard 1s associated mostly clothing to Insure that clothing nearest the skin rhe ! { 
with chemical separation of fission products and as suc] contaminated and it presumes that the outer layers © 
is a problem of major atomic energy plants such as hecome contaminated. Generally the contaminatiot * 
y 
Hanford or Savannah River, rather than industrial type so great that much of the protective appa! 1 cannot / 
reactors. reused, 4s 
= , A second serious disadvantage asso¢ ated ith t i 
[The alpha particles emitter ron ubstances such ; 
xe type of radiation hazard is the curtailment of operat Tal 
is plutonium are potentially dangerou Their radiation 
‘ resulting from maintenance work on equipment where 
vill not penetrate a single sheet of thin paper, but the ; "eae F 
such hazards are involved. This comes about: from the 
ntroduction of even microscope articles of such ma 
fact that radioactive dust and vapor commonly escaypy 
terials into one’s body can result in serious Injury on 
whenever any opening 1s made in an equipment enctosul 
death by destruction of blood forming cells or vita 
- ; where radioactive materials are present Such opening 
rgans It is this field of atomic energy Work th it 
not only create a problem by contaminating the cloth 
remendous potential for plastic applications that is dis 7 : ; 13) 
; of the workers, but also contribute t spreading co! ue 
‘cussed in this article ‘ 
tamination into the surrounding process area rh 
\ ndication of the precautions whien are required turn requires tedious decontamination of the area n | i 
iwainst this second type of radiation Na ard is the pi mediately around such an enclosure opening before no} | 
ective clothing which Nas een commonly sed in thos mal work outside of the equipment enclosure can tet a 
areas where introductio! f radioactive materia nt resumed. For the preparation which must be made i te 
the body by ingestion or 5 contact s a possibility the process area before beginning radioactive mainten: 
Shown above, is a worke witl s multi-layere work through an open panel, all equipment rel 
from the operating cell and the entire floor area toge 
with the hood and walls must be covered th pa 
This paper is condensation of the ‘ eee ee. +} This is done to permit escaped contamination to he more 
PE Tect ( erence readily removed at the end of the job. Much time 
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Figure 1. Older type 
of protective 


clothing. 


Bats Figure 2. Plastic glove inlets to reach equipment in 
danger zone. 


Figure 3. Man-size plastic tube allows protected entry 
through port. 


Twenty two 


materials are required in preparing for and in cleaning 
up after any such maintenance activity. The most se? 
ous disadvantage, though, the apse of productio 
which must result while the entire operation is closed 
down. Yet, with open panel methods of contact ma 
tenance this loss was necessary to insure protection of 


the workers and to minimize the spread of contamins?t o1 


which can result from even sma size maintenance jo 


The Problems 


Such were the problems which confronted the pro 
duction of plutonium and similar atomic energy products 
during the earlier days of the industry. Contaminatior 
could be confined within prearranged barricades and en 
closures during normal performance of equipment, but 
the improvement in efficiency depends on fewer process 
interruptions. It became evident that some method must 
be found to improve the efficiency of the operation with 
respect to maintenance activity. It also became apparent 
that to obtain the mandatory radiological protection 
without seriously sacrificing operating efficiency by 
frequent equipment shutdowns, it would be necessary to 
perform maintenance work on minor items of enclosed 


equipment and to make material transfers across the 
barrier as represented by the walls of the equipment 
enclosure without actually opening a hole in the barrie: 
wall. 

A number of years ago a plastic item introduced as 
a possible solution to this problem was a small bag 
made of flexible polyvinyl chloride and sealed on al 
sides except for one end. This open end is attached to 
an elastic cord which permits it to be stretched over a 
protruding ring on the side of the process enclosure 
Being made of polyvinyl chloride, it is possible to sea 
the bag electronically using a jaw type sealing bar. 
Materials inserted into the end of the bag can thus lx 
separated from the remaining portion of the bag by 
tear sealing. This permits removal of the material from 
the process enclosure without creating any opening it 
the contamination barrier. Since this method success- 
fully confined all radioactive materials, it precluded the 


need for protecting the entire area of the room. 


Use of Plastic Bags 


+ 


This philosophy was quickly adopted and the late 
types of process hoods have many access ports located 
on the surface of the hood. Some of these which ar 
used have plastic bags for material transfers and others 
have gloves for permitting manual work on equipment 
inside the enclosure 

Operating philosophy at this stage of development 
was one of maintenance from the outside of the hood 
through rubber gloves with introduction and removal of 
materials through plastic bags. Although this method 
of operation was a tremendous advance over previous 
philosophy it still presented problems of its own. These 
may be symbolized by Figure 2 where you see an operator 
attempting to reach with the finger tips of one hand, 
some item of defective equipment. The interrelated lay- 
out of equipment in the hood prevented locating the item 
at an optimum distance for easy access. Frequently 
physical limitations prevented installing process equip- 
ment within easy reach of the operator through access 
ports from outside the hood. This often resulted in vital 
items of equipment being obscured from the operator's 
view by interposed piping which could not be located 
elsewhere. If the hood was constructed too wide equip 
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Figure 4. Large plastic 
sock is entered, then 
worker turns it inside out by 
entering port into radioactive 
work space—where he is 
protected by the plastic. 
went could not be reached. Yet, if it were made more eliminated the previous problems of 
rrow r arm accessib throug e port the experienced while removing pane { 
quipment became congestec ind remova tf any single epalr equipment inside 
ten Without disturbing wcan i en lr 
; ‘ He is about to climb through the acc port nt 
! inv ¢ es panels ‘ t id 
‘ sult vhue s attached to the thre 1 
be moved to permit uy OF allow 
s Iving inside the hood i The 
ne ssary transfer of ¢ ind fror the m es : 
entered the hood ane fitted himselt ‘ 
nd of the tunne en tn rw ‘ 
. . out of the defective equ pment Waste t ! thre it 
Plastic Sheeting 
f the hood through another aces port 
Plastic sheeting neo iva ana Vneneve 
j \ new tunnel or bag can be inst ed the 
need for ret! ving pal t va used to ad 
ne by gradually moving the elastic cord 
antage ! curtailing contamination spread Che pre 
forward or the access port ring ne throug 
it ns associated witt Der i? s continued to restrict 
the plastic of tl tur | old) tunne t t 
vera perating efficiency plasti rhe 
point falls from the access port but within the new 
| é avallab ty ot tole eeting it this 
tunnel! The new tunne now th, 
ave itomk energy develop nt permitted ne dis 
barrier replacing’ the one 
tinct wivantage ver pre etnods the vor 
changing the pane vas completed Was no possible 
vor throug i large plasti ering over the opening One of the first improvements hic 
\s ! } ne he original development wa he ! f 
eng these coverings { nere int they clear Tle plastie Recog! rie 
‘ mbled a short tunne ewing pla ind Ves for maximun t\ irgent eff j 
ttached it nvenient ( | gnificant point the eal d: Vs at de ‘ pment 
is tT) 4) ] I ) ij ati \ Mule | 
va a norma pera n Lid col With? exible plastic but none Vas iWVallable Lene 
yperating ce repall vas pertormed n the need fo) glue ng and taping of non-fle 
nroug the plastic pane parent sheeting to the fl le fabric P 
it Vas a natura consequence that the access port tunnels. TI S ett muecl to be desired i) 
ntroduction of arms through the Wa ot the enciosure frequent tendency oft the or tape te rive 
uid be combined repatll VorK tnhrougn panels to pressure, oosening tine viewing pigate md 
Ke the operation snow! n Figure 4 a commor1 place contaminants to enter the suit The appe ATIC ; | 
Hers Se¢ the wcess ports expanded to diamete? parent cast films or the market finallv correctec 
ufficient to permit the ready passage of person: whi through the use of an all window headpiece 
vere en osed ni SUIT at UI end of ;: tur ’ t = ] 
. a tunnel. In tl Many subsequent changes followed in rapid Lee 
icture unne is bee! tou DacKWard nt the ston, such aS a swept-back head design using the tra 
| ec parent plastic With this design the operatos ni 
as | enters the tunne n the icture so. 
| he u | pole l a Ww required te ntroduce his head nto the ult a 
} smi r tunn which nnects t lowe ad ¢ 
é malle inne ( i ind operation It also permitted bette) entilation | 
tends nto the arger tul ‘ 1} = provides the vyorkel 
n tne unnel with adequate ventilatior This deve opment (Please turn to page 6b) 
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Synthetic Fiber Reinforced 
Thermosetting Resins 


John G. Green, Jr. and George W. Mays 


BE. 1. du Pont de Nemours & Co., Ine. 
Wilmington, Delaware 


... the growing acceptance and diverse use 
of plastic products has created a need for re- 
inforcing materials which will satisfy the in- 
creasing and varied demands of the indus- 
trial and consumer markets. This need for 
improved or different property characteris- 
tics led to research in plastics reinforced 
with synthetic fibers. Nylon, Dacron “polyes- 


} / ylon, Dacron, and Orlon are available as cut stapl 
fibers. In addition, nylon and Dacron are available 


is continuous filament yarns. These fibers are used by 


veavers to produce woven and non-woven fabrics for the 


reinforced plastics industry. 


\ variety of woven fabrics is produced, each of 


vhich has its own characteristics. It is necessary to con 


sider both the fiber and fabric properties in selecting the 


most suitable candidate for a reinforcing application 
Nonwoven fabrics are receiving an_ increasing 
amount of attention by the reinforced plastics industry 
Mechanical needling, or bonding with resin or thermo 
plastic fibers are the most common methods used in man 
ufacturing nonwoven structures. Needled batts, which are 
mechanically bonded structures, are being used extensive 
ly in our research and development work, Needled batts of 


synthetic fibers provide a reinforcement with uniformity, 


strength, and tailorability in a wide range of weights and 
densities. The good tailorability, inherent bulk, and ex 
tensibility of these structures make them particularly 


ter fiber, and Orlon’ acrylic fiber were in- 
vestigated to determine their utility in satis- 
fying the needs of this expanding market. It 
has been demonstrated that each of these 
fibers can improve the usefulness of the re- 
inforced plastic by providing significant pro- 
duct improvements in electrical, chemical, 
mechanical, and aesthetic properties .... 


how examine some of the special properties of laminates 
reinforced with synthetic fiber needled batts and see how 
these properties have been successfully applied in in 
dustry. The laminates which will be discussed were pro 
duced in heated, matched-metal molds under identical con 
ditions of 100 pounds per square inch pressure and 120) 
degrees C temperature. The resins used were general 
purpose polyesters, unless otherwise noted. Catalyst and 
curing recommendations of the resin manufacturers were 
followed, Each laminate sample contained approximately 
35 per cent reinforcing fiber by volume. 

The ability of synthetic fibers to withstand exposure 
to different types of corrosive conditions is clearly re 
flected in their laminates, Tests conducted with thes« 
laminates have shown that they have excellent resistance: 
to weathering. After exposure outdoors for more than a 
year, polyester resins reinforced with Orlon acrylic fiber 
ind Dacron polyester fiber showed little or no change in 
strength or surface appearance, except for a slight yel 
lowing attributed to the resin. By contrast, laminates re 
inforeced with glass and cellulosic fibers deteriorated con 


os idaptable to molding complex shapes with sharp corners siderably in both appearance and strength, Degradation of 
“te these laminates was particularly pronounced where the 
Properties ond Applications resin been removed by sanding to simulate 
ve result of wear. 

. In the discussion of fibers and fabrics it has been The effect of water on synthetic fiber laminates has 
i pointed out that nonwoven needled batts of synthetic been studied, The moisture absorption after twenty-four 


fibers have unique and desirable characteristics, Let us 


hour immersion at room temperature is shown in Figure 
1, Laminates reinforced with Dacron, Orlon, nylon and 
glass fibers were generally comparable, all exhibiting a 
very low moisture pick-up. The cotton and rayon lamin 
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Moisture absorption of reinforced polyester 
resins. 
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roo? perat ress ed | 
spectively Sulfuric cid Was particu \ 
glass laminates, whicl st approx I 
tne strengtl tte? 1) weeks | 
th Orlon were unaffected by t \} 
reinforced with Dacron polyester fib \ 
iegraded 
Both the high initial strengtl { 
the excellent durability of synthetk b 
frequently desired ir n end-produc 
complished by employing the synthetic fib 
verlay to complement the g f ce | 
rie sucn ippleation reint cur 
over with surtiace Verlayv ol 1) ! 
itisfactorily after 1 nenths ? pick kK 
teel 1] TI ver replaced rubdel 
failed the hot sulfur ronment 
months 
In i ther cutio the cid 
erviu fiber = combined with the treng 
corrosion-resistaunt structural angle part, rei 
forced epoxy resin, Is exposed t ! tmosphere f dilut 
sulfuric acid and nypochtorite it t 
tures of 50 to 90 degrees The 
iously used had to be replaced every mont | 
plastic angles overlaid with Orlon 
\ rs service te adate, nd are expected to tao? 
In still another operation, an epoxy resi 


reinforeed entirely with Orlon has performed i 


per 


Figure 3. Corrosion resistance of reinforced polyester 
resins. 
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Figure 4. Corrosion resistance of reinforced polyester 
resins. 
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Figure 5. Dielectric properties of reinforced polyester 
resins. 
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lIELECTRIC 
CONSTANT 
4.0} 


| Nylon 


Orlon* 


P-43 Resin DISSIPATION 


3.0 FACTOR 
0.040 


Nylon 0.030 


-- ~~ 
2.5 

0.020 

Orlon =. 


2348678 


LOG OF FREQUENCY 


0.000 


These are a fe of the cases ‘ outstanding p 
formance has been established, Similar reports have be 
received about other corrosion-resistant uses, such as 
trays, piping, ducts and tanks. 

Synthetic fiber reinforced plastics also show promist 
n electrical components. Laminates containing nylon, 
Dacron polyester fiber, and Orlor acrylic fiber possess 
good impact strength, adequate stiffness and may _ bi 

ichined by the various methods commonly used by it 
dustry, Of primary importance, of course, are the elect: 
cal properties which these laminates exhibit. 

\ determination of the dielectric constant and diss 
pation factor over a wide frequency range has shown 
desirably low values for laminates reinforeed with nylon, 
Dacron, and Orlon (Figure 5). These properties are es 
pecially important in the selection of materials for high 
fre quency applications. The laminate reinforced with 
Dacron closely matches the unreinforced polyester resin 
in these properties. Because of this similarity, consistent 
electrical performance can be expected regardless of vari 
itions in fiber content through the laminate. 

Undoubtedly one of the most important characteris 
tics of synthetic fiber laminates for electrical uses is the 
stability of their electrical properties despite changes it 
humidity. In Figure 6 the dielectric strength, dissipation 
factor and loss factor of polyester resins reinforced with 
Dacron and glass are shown for both wet and dry condi 
tions. When tested dry, the electrical properties of these 
two materials are similar. Moisture, however, produces 
pronounced change in the properties of the glass lan 
nate, while those of the laminate containing Dacror 
polyester fiber are relatively unaffected. 

Measurement of insulation resistance under ASTM 
humidity-eyeling conditions showed that polyester lan 
nates reinforced with either Orlon acrylic fiber or Dacron 
maintained high resistance throughout a 29 day test. The 
results of this test are presented in the following Table. 


(Please turn to page 65) 


Figure 6. Dielectric properties of reinforced polyester 
resins. 
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brie-film has Deen duced on a p t are t 
iteria sa nol ! mat The adhesive used pressure ‘ ‘ " 
st d uursting pe! and ip to form a rope It also give 
esent fabric-flim = ca ateria 
Work on the ystems originated und 
whit are used include Development Center. The purpose of the contract 
The films are reinforced tha ghtly twisted mult es 
filament Dacron or nylon yarn, this yarn being: prete! toa 
Jy 1100 denier, The reinforeing rranged int improv r tear resistance 
filbors ¢ firmiv anchored to the Hii? 
P ted as a cutting edge during tearing. Ie i 
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This evening gown shows the ease of fabrication of 
reinforced film. 


tried Were glass Tiber, nyvion taple and nvion tow, Dacror 
thread, other natura ind svnthetie fibers and finally 


In addition to a good reinforcing material, a flexibl 


adhesive was needed. TI had to allow the threads to 
»p when a tea started. These threads had to be able 
pie up to form a barrie! 

Phe fabric-film was first made on a “loomette” 
weaving loom, a square Trame laving pins embedded at 
equa ntervals around the frame The “loomette” 
threaded by running the thread Tron i pin of me side 
f the frame to a pin opposite until the length and the 
are threaded Whil threading the oom, the 
thread was coated wit! the adhesive DV passing it throug! 
a glass tube containing a sponge saturated with the ad 
hesive solution. After the loom was threaded, the solvent 
spread on the thread was allowed to evaporate Two 
heet of plastie film were coated then with the ame ad 
‘ e and the solvent allowed to evaporate 


Phe reinforcing thread on the “loomette” Wis ther 


andwiched between the tacky surfaces ol the two plastri 
heet The threads were cut vose from the pins and the 
auminate was then pressed 
The fabric was subjected to low temperature noa 
freezing cabinet of 65°F. for several hours. No em 
‘rittlement nor loss of flexibility occurred. 
ince s show? sturting 


al by cutting with scissors 


short distance before it car 
s pulling action piles up the 


wen formed agains 


an 


Material Tested 


Duck (14 


OZ Sa. va.) 


INU oz/sq. yd. 


coated duck 


canvas, 


9.5 o2z/sq. Va. 


Kew 


Weight Tensile Bursting Tearing 
Per Sq. Strength Strength Strength 
Yd. Oz, lb./in. psi th. 


( 


6 120) 14 20) 
11 +1 
1] 


Black polyethylene—5MIL MYLAR 
double layer of MIL My) L iR 


5S-5 aluminized WV) LAR MIL My) 


The Mylar 


multifilament Dacron yarn sandwiched therein 
tremely resistant 

Weatheromete! 
the polyethylene 
hecame very brittle 


Mylar film became 


material having only slightly twisted 


failure by flexing or creasing. 
tests have also been carried out on 


films and the vinyl films. These films 


after exposure for 379 hours. The 


brittle after 473 hours 


(Please turn to page 65) 


Protective suiting is another possibility for reinforced film. 
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James M. McKelvey*, J. Gavis and T. G. Smith 
The Johns Ho 
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(C NE OF THE MAJOR ps 


operation ot plasth 
predict how riven plasti 
lected to particulat 


particular period of time 


plicated problem and a ger 


vossible. However, this cia 
problems that are less diff ic 
nformation of One 
steady flow behavior of the 


<et of boundary conditions 


\ number of instrumet! 


es have atready Deen re 

nm Various stages of devetopn 
inge of viscosities ind bhe« 
must be rade at elevated 
problems arise in the design 
plastic melts. At the present 


sno one “ide al” viscometel 


of the... 


Flow Properties of 


Classification of Flow Behavior 


The basic flow properties 


the flow curve, which Is a 


flu ad 


shear rate, >y, at constant temperature 


is known, the steady flow behavi 


calculated for a given set of 


It will be useful first 


define some terms. The clas 
nere closely follow those of 


phasized that all molten plas 


ducted over short timescale 


the 
boundary 
ify 
and definitions 


beha 


must 


Present addre Dey tmer 


I’ ented at the 13th 
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Thermoplastic Melts 


... a review of methods and instruments 
useful for measuring the flow properties of 
extremely viscous fluids with particular 
reference being made to problems peculiar to 


thermoplastic melts. . 


attributed » both elastic and viscous properth If 
eS ) oxy nt mall enough ( 
‘ ti ‘ () ne ther } he times 
irge ( f second ! ! r) he 
tuat a ay aiscu 
‘ ij \ t ay { } } 
n ! Vi e tin en ine ry 
The simplest type of flow curve, whiel never 
served for molten plastics, show linear relationship 
vee! tre ind shear rate. The the « 
the t\ hich trint 
“Inid cl Xl Dit | ) } 
Newton fluid hich ad ; 


n the flow propertt Here references to 
are noticeable ove in extended period of 
ontrast to those I which the prope rte ot t 
fluid alter the flow properth in hort time cale expe) 
ents. If a material hjiected 
ind the newt tre constant with then tl 
I tl i que funcet | ) nel 
flow properties are time-independent. On tl 
the hen tre either nere ‘ r deere ‘ 
ime, then the flow properti re time-dependent 
simple flow curve is no longe ifficient to characte 
he mate 
tne ‘ material { { 
properth evel bel 
ris the ne nicl ecu? 
( ‘ ney rrevel M 


Vhich have reversible time-dependent pt 


DY 
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»blems in the design rad the 
CeSSINLQ2 equip ‘ il 
ll deform or flo Vine ub i ; 
it nto es Compile tea 
ilt tudy ind thiut \ vield 
rf hese the ) he 
ed nd manv more are now ed : 
‘ most all n isurement 
mperatures some aitticult lt \ ‘ hes 
of viscometers for thermo 
‘ 
time it ippear that there j ‘ 
of are specified by 
t of shear stress, T, versu 
If the flow curve ' 
in be 
and 
used 
en ¢ 
exhibit behavior which fie 
ive 
— 
Universit I M either thixotropi f the hea tr at const 
erence rate, deere ‘ vith time or rheopeectis 


4 


th time (Figure 1). The molecul 

por ble for this behavior are quite 
fron one system to another Such 


whien tike 


edd DS processes 


to reach equilibriun For such materi: 
bel or depends not only on the shear rate and tempera 
ire but also on the extent to which the system is dis 


placed from an equilibrium state. Some 


pit rreversible time-dependent behavior caused by irre 
ble chemical o1 physical changes, Exar 
nelude the curing oft thermosetting resi 
by solution of the solid phase of a plastisol. 


Many non-Newtoniat 
1 tic melts, do not exhibit 


liquids, including n 


Such materials when subjected to a specific s 


| have a unique 


time-de pendent 


ail proce 


be hav lo? 


complex and may 


an appreciable period of 


ils the flow 


nples 


ind the cur 


thermo 


properties 


hear rate 


le for shen 


materials will ex 
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Figure 1: Behavior of time-dependent fluids. 
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Figure 2. Flow curves. 


tress, regurdless of the previous history of the sample, 
excluding slow changes such as degradation. Where the 
slope of the flow eurve decreases as the sneal rate 1? 


al is called pse udoplastic, and where the 
2. The mol 
pse udo 


creases, the mate 


slope increases, dilatant, as shown It Figure 


cular processes respons ble for d latancy and 


presumably related to those responsible for 


difference 


plasticity are 


rheopectic and thixotropic behavior, the 


the length of time required for an equilibrium state to be 


reached, Very short times are required for the former tw 


ind long times for the latte 


subdivision of time-independent non Ney 


Another 
tonian liquids can be made on the basis of yield stress, Of 


materials whieh do exhibit yield stress, the simp 


those 
plastic, a material exhibiting con 
Other material 


lest is the Binghan 
bined yield stress and Newtonian flow, 


possessing a yield stress but having mor complicated 


flow behavior can be postulated by combining various 


flow curves with a yield stress 


Review of Instruments 


A wide variety of instruments has been used to study 
the flow behavior of fluids. The most useful and important 
scometers, The In 


types are extrusion and rotational 


struments usually yield data from which true flow curves 
can be derived. Many other types of viscometers have beet 
reported in the literature but most of them were designed 
specifically as control instruments, useful for comparative 


purposes but not for the determination of true flow 


curves, The following survey is limited to instruments 
which are capable of yielding data from which flow curves 
can be derived and which can be used with thermoplastic 


melts. 


Extrusion Viscometers 


data obtained with an extrusion 


gives a value for e flow rate of the fluid 


The experimental 
Viscometet! 
a cylindrical extrusion 
length of the tube. 


passing in laminar flow througi 
tube and the pressure drop over the 
Several different types of extrusion viscometers have been 
designed and some are illustrated schematically in Figure 

The simplest apparatus consists of a gas tight reser 
voir into which an inert gas, such as nitrogen, is admitted 
under pressure and material forced out through an ex 
trusion tube connected to the reservoir, One of the first 
instruments of this type was described by Bingham (2) i 
1922. One of the most recent reports of the use of an in 
strument of this type was by Severs and Austen (3) for 


the determination of flow curves of PVC plastisols. 


With 
sure directly on the fluid are 


materials, instruments using gas pres 
not satisfactery, since the 


many 
materials having 

high yield stress and high viscosity, that the gas will very 
fluid and blow out the 


possibility exists, particularly with 


quickly “channel” through the 
tube. One way to prevent this is to place a metal ball on 
top of the thermoplastic melt. In the gas actuated instru 
ment described by Nason (4) 
Karam, et. al. (5) describe 


fitting steel ball 


an aluminum ball was used, 
while a melt viscometer i) 


which a tightly is placed on top of the 
plastic melt. 

Another approach to this problem is to use a cylinde: 
ind piston arrangement to force the material through the 
extrusion tube, Dillon and Johnston (6) in 1933 described 
an extrusion type instrument with a pneumatically opet 
ited piston. Another piston type instrument was developed 


by Atkinson and Nanecarrow (7). 
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rusiol scometer it hic ry ng 
ised nad the pressure one tub: 
strain gauges attached to the itside of t 
When a fluid is forced throug! cvl ~, 
shear stress and shear rate range fror maximum at the ——— a8 
ibe wall to zero at the center. Regardless of the ture AP lorry 
if the fluid, the shear stress ross the tube is a linea? _— 
function of radius, but the shear rate Is linear \ radius Q Extrusion rate 
miy for the speclal Case f Newtor flo There ! \ ; Melt d t\ 
essentiul that the flow curve be constructed using Lengt ante n tubs 
stresses und sheur rates ut the same yhine nt extrusiol = Appnre! elt ‘ t\ 
tubs The problem is to convert the easured quantities \) her effeet which may i t nt 
xtrusion rate und pressure drop, to sheal tress a i the « tic bel r of nv thermop ‘ 
shear rate at some spect location n the tube Phe As the melt flow nt the enti CO the extrusion tube 
mvenient location s the Phe hear res t tl the flow insteadv and elastic ‘ can b et ul 
tube wall is given by the fon ho melt. As the melt enters the tube, the : 
(1) begin to relax, The magnitude of the stresses and th 
required tor tress reluxatiol depen 
[ nature of the mater ome these etfect ! 
quite large nad the energle a propre 
ws ble, At the present time it is not possible to ealeulat 
+ Shear stress at tubs these effec nd they must be determined by exper 
R Tube radius The contraction Kinetic nergy nal ¢ Ui 
lL, Tube length vhich have been discussed are best corrected Tor by expel 
> Pressure drop over tu nent. One obvious method would be to make the ft ib 
The shear rate at the wall is ore difficult quantity to mg that the entrance effect uld become ne ¥ 
determine from the experimental dat Rabinowitseh (9) small in comparison to the viscous effeet niin ages 
first showed that if the extrusion rate is m alk at tubs \ length to d eter rat for the tubs 1 Hau 
ol pressures ind the the ox is rite 100 are \ sually required \nothet 
pressure drop eurve evaluated, the sneal rate il the f eliminating entrances errect vould be to Us 
1 can be calculated with the formu extrusion tubs each having different length but th 
(?) diamete. extru its plat ol Al’ 
{dQ Figure 3. Extrusion Viscometers. 
= 2 +/AF 
JAP 
vhere 
y Shear rate it tubs 
Q — Extrusion rat: 
dQ d( AP) Slope of extrusio! te-pressure drop WY, 
curve Y Y 
Derivations of equation © ure ils presented Dy Nlooney J 
(10) and by Clark and Deutsch (11). Equation 2 pel 
feetly general in that it pplies to allt erials hose 
shear stress is a unique functior t given tempet ine 
shear rate, Kauation 2 cal he de speciti for il 
special cases, such as a pseudoplastk nate! 
power law, Equations ipplicable to this cause are discusses 
by Reiner (12). 
Many othe facto) ente nt hie nterpre Lio? 
data from extrusion viscometers, Entrance effects eat 
generation in the fluid, slippage at the wall, and effect 4g 
caused by time-dependent flow properties mus 
considered. 
Entrance effects in extrusio! scometel ‘ 
from several different causes. The first effect to be co O Y 
sidered is caused DV the disturbance n the flow patte yy ; 
is the fluid, initially in the reservoir of large cross set yy ; 
tion, converges into the tube of small cross sectior The Yy 
‘onvergence IS al extremely ( npiex x is flow phet 7 
menon. The converging flow absorbs energy and conti 
butes to the total pressure drop in the Instrument z ni 
< 
Energy is also absorbed when the fluid, essentially | «< 
it rest in the reservoir, is accelerated to its tube velocity o° 
The amount of energy used for this accelerator \ 
isually be quite small compared to U lissipated in the 
extrusion tube unless the extrusion rate high. If AP | 
the loss in pressure due to the acceleration of the fluid 


JOURNAL, September, 195% 


SPE 


} 
4 | 
¥ 
al. 
4 
| 
| 
| 
+ 
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ild ihe ecu extrapolated the 

\ \ extrusion cometer data is bused on ut 
ero fluid elocity at the wall of the tube. 
pure thermopl tic meits this Is usually 

‘ imptior rie the ter \ usually vet the 
t tube, If the ! does not wet the wall of 
then it muy Lip) ar lide over the metal surface 
‘ nals of the data will be in error, With some 
ppage can be evere problem and it may not 
hy is to the exper enter that it is occurring. Slip 
1 be tested for experimentally by determining flov 
th extrusion tubes of different diameters. If the 
irve ire not identical, but are dependent on dian 
en there ~ good possibility that slippage exists 

i} nm experiment corrections may be made as 

val by Mooney (10) 
Another type of slippage also can oceu) nm extrusion 
isper vhicl exnibpit i Vie lel stress In this 
d dispersion mays break down in the region adja 
the vall of the tube leading to a thin annular lave 
t to the wall whiel nuch more fluid than the bulk of 
the iter Most of the flow will oceur in this layet 


Il pass through the tubs 
jug. Methods of detecting and correcting for this effect 


discussed in detail by Reiner (12) 


nalvsi oft extrusion vVviscometel is 
bused on the umption of isothermal flow in the extru 
ibe. Sinee extrusion viscometers are quite readily 


ermostated, even for high temperature work, the prob 
m oof nor sothermal conditions is not always appreci 
ted Assuming that the wall of the extrusion can_ be 
" nt ned at an absolutely uniform and constant ten 


perature, severe heut effects can arise through heat gen 


tion by scous shearing in the fluid itself, The rate of 
t generation, per unit volume of fluid, is proportional 
to the cosity and to the econd power of the shear rate 
Therefore, when high \ SCOSIES materials are extruded at 


rh shear rates, the internal generation of heat can be 


Figure 4. Rotational Viscometers. 


CONIC YLINDRICAL 


CONCENTRIC CYLINDER 


} 


MOOIFIED 
CONCENTRIC CYLINOCR 


ne a serious problem, If the material in the tube ts nol 
uniform in temperature and the data are analyzed on the 
Dass of the isothe rmal flow equations, the correct 


curves will obviously not be obtained. 


Bird (13) has carried out 
heat effeets in. extrusion viscometers, He has derived 


mathematical analysis 0 


equations for special types of flow behavior giving the 


effect of heat generation fot the cuse where the 


viscous t 
alls of the tube are maintained at a constant tempe! 
ture and also for the case where the walls are assumed 

to be perfectly insulated. 

As a specific example of the use of his equations, he 
calculates the average temperature rise of a fluid in w 
extrusion viscometer in which the tube is 1.28 em long 
ind has a radius of 0.039 em. He takes the case where the 
niet temperature of the fluid is 190°C and uses physical 
constants corresponding to a typical molten polyethylene. 
The results of these calculations indicate that in this 
particular cuse heat generation will become “a serious 


problem at shear stresses above about 10° dynes em. 


Rotational Viscometers 

Some of the various types of rotational viscometers 
ire shown schematically in Figure 4. In all of these n 
struments one member rotates and the other is stationary, 
the fluid is sheared between the members, In some = in 
struments the rotating member is driven by a motor, The 
measured quantities are the speed of rotation and the 
torque required either to maintain the motion of the ro 
tuting member or to restrain the stationary member. h 
ether instruments the rotating member is driven by 
weights which impart a constant torque and the speed of 
rotation is measured, 

In the concentric cylinder instruments, if the gap be 
tween the cylinders is extremely small, the motion ap 
proaches that of infinite parallel plates, In this limiting 
case the fluid in the gap is subjected to uniform shear and 
the shear rate and shear stress are ealeulated from the 


measured quantities with the formulas, 


(1) 

M 


where 

M Torque 

R Radius 

Height 

N = Rotational Speed 

— Clearances 

In many instruments the clearance between the inne 
ind outer cylinders is large enough so that the shear 
stress and shear rate vary across it. In this case the flow 
curve must be constructed with shear rates and shea 
stresses calculated for the same point in the apparatus. 
For Newtonian liquids it is a simple matter to calculate 
the shear stress and shear rate at any position in the gap 
See, for example, Reiner (12). When the fluid is non-New 
tonian, however, the situation becomes considerably mor¢ 
complicated. In this case the best approach is to calculate 
the shear stress and shear rate at the wall of the inne 
cylinder, The stress at the inner cylinder is given by the 
formula 

() 


M 
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The shear rate t the ( ‘ be ¢ 
culated Trom the t ising de d by Kt 
ger and May (14) 
2,dQ 
K | + 
| d nM 
K=D,/D 
Diamete. rine ( 
1) Diameter of outer ¢ 
N 
= 
ldinM 
The instrument const do by th 
equations 
| \ 
2\/ } 
C,- =- 
5 3 
A 
\ 
C, 
Kquations 6 na appiv te nie the 
hear stress is a unique Tunctior hear rat 
Phe cone nd-plate nstrume > particularly usefu 
hecnuse of the direct and simple manner vhich the 
measurements may De interpreted In the cone nd-pliate 
viscometer the entire sampl subjected to unifor 
shear, 1.e., the hear rate and she } tress re constant ut 
all points in the fluid if the edge effect ts neglected 
Measurements of rotational speed and torque re col 
verted to shear stress and she rit Vith the To us 
(Ss) 
rt N 
cw? 
3M 
yvnere 
Conical Angk 
R Radius 
An instrument which combines features of both tl 
cone-and plate and the concentri eviindet viscometel 
is the conicylindrical viscomete The theory for this i 
strument was presented by Mooney and Ewart (19) 
1934. In this instrument the conica nel nd the radi 
clearance are designed so the ear rate n the conti 
section is equal to the average shear rat n the nnulatr 
section. In this way the troublesome end effects ass 
ciated with concentric cyl nde. scometers re eliminated 
Another approach to the problem of end effect , 
concentric evlinder Viscometel ke the men 
ber a hollow eviinde open ol hoth ends If the rad 
clearance between the cy nate ned the t\ 
of the fluid is high, the fluid w ‘ tior 
instrument wit! rodial clear sin v 


nehes, recently described 
eral design. 

Rotational imstrumet hie 
for thermoplastic melts have been dese hed by Traxk 
(17), Buchdah! (18, Dexter (19), Barber (20), Markovit 


(21), McKennell (22), and Philippoff and Gaskins (23) 
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Dexter (19) determined flow cut for polvethy 
ne olt t te ron li ¢ na ‘ 
rare { t Hi +) ent 
essel the Buchdal t 
t the a cle ren Vil ibout « 

Barbe (20) deseribed coneentrie eviinde 
eter designed to determine the ‘ properth ibn 
riy rite sting rere ist the ext \ 
enrance (O.00005 inch) between the ey cle With t 

rl lt fey yor ht ned 

Markovitz (21) | eseribed a weight driven con 
comete. { Vick ranges vhic ‘ 
trune rhe ul truneated ¢ ike 

comp ! ‘ \ to { tw ‘ nt na 
ntroduces only very si error, Shear rate fron 
O.0002 to nd viscositie oft 1 to oF 000 
poises have been measured with this instrument 

MeKennell (22) has deseribed a cone-and-plate visco 
eter whic! COMMeTE illy avilable The nstrument 

operable over a wide range of shear rate ind employ 
cone with an extremely small angle so that the thi kre 
of the fluid filn it the periphery of the cone 


thout 0.004 inch, 

Philippoff and Gaskins (23) recently reported the re 
sults of an extensive investigation of th flow properti 
if molten polyethylene and plasticized polyvinylbutyral 
Iwo conieylindrical instruments were used to cover a wide 


r rate mensurement (about 


Figure 5. Miscellaneous Viscometers. 
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Temperature 


Material Range 
Polystyrene 135-2200 
Polvethvlene 
TABLE | yren 
Results of Measurements Polyethyvlen ¢ 
Thermoplastic Melts. Polystvrene 165-250 


Polye thy leme 


Vinyl Chloride l30-170°C° 
Acetate 


of Range of 
Instrument Shear Rates 


Reference | 


Concentric 04-25 sec Buchdahl (18) 
Cylinde 

\ iscometel 

Parallel Newtoniat 
Plate Region 


Plastometet 


Dienes and 
Klemm (26) 


Coneentric Dexter (19) 
Cylinder 

\ scometel 

extrusion Spencer and 
Viscomete Dillon (27) 
Phillippaff 
ind Gaskins (23) | 


Conicy lindrical 


Viscometet 


Parallel Newtoniat Dienes (28) 
Plate Region 
Plastometet 


to about see’) were made using an instru 
ent h ng a gap of about 0.19 in., while high shear rate 
urements (about 10 to 10) see) were made in «a 


trument having a gap of about 0.0035 inch. The ten 


ruture range covered was from about 110 to 250° 


Miscellaneous Viscometers 
[wo rather special instruments, the band viscomete! 
(24) and the bar viscometer (25), are shown schematic 


n Figure 5. These nstruments are of interest because the 


hearing action to which the fluid is subjected approx! 
tes that of shear between infinite parallel plates. Al 
thoug neither of these instruments has been used for 
iring the flow properties of molten thermoplastics, !t 
possible that with suitable design changes they could 


be adopted for sueh u 
The parallel plate plastometer is another rather well 
known instrument. It consists of two circular parallel! 
plates, the lower plate being fixed in position and the 
ipper plate. As the plate separation decreases, the sampl 
placed between the plates and a force is applied to the 
ipper plate, As the plate separation decreases the sample 
indergoes viscous flow and is squeezed out. With a con 
tant force applied to the upper plate, the experimental 
data consist of the plate separation and time. From these 
t is easy to ecaleulate the viscosity of Newtonian ma 
erials, Dienes and Klemm (26) have discussed the theory 
if viscous flow in this instrument and its application to 
thermoplastic melts. It should be pointed out that with 
thermoplastic melts the instrument is useful only at ex 
tremely low shear rates where the melt approximates 


Newtonian behavior 


Results of Measurements on Thermoplastic Melts 
\ limited number of investigations of flow properties 

if thermoplastic melts have been reported in the litera 

ure, Table 1 summarizes the results of some of these in 


tigations 


Discussion 
Many of the problems which arise in the design otf 
scometers to be used to measure the flow properties of 
thermoplastic melts are difficult to overcome. The two 
primary reasons for these problems are, first, the un 
isually high viscosities of the materials involved (up to 
10° poises and higher for some materials) and, second, the 
ict that almost all measurements must be made at el 
ited temperatures (100°C to about 300°C.) 
At the present time it appears that there is no one 
‘ideal” viscometer for thermoplastic melts. Three factors, 
mechanical design, interpretation of data, and the range 


of the instrument, must be considered in the evaluation of 


iny particular instrument 


Mechanical Design 
Loading and unloading the sample presents a serious 
mechanical problem with many viscometers, At room ten 
perature the sample is a solid and even at the test ten 
perature the viscosity of most thermoplastics will be se 
igh that it is impossible to pour the material, In the cas 
of extrusion viscometers this problem is largely overcome, 
nee the plastic may be placed in the chamber of the in 
trument as a solid and then brought up to temperature 
before it is fereed into the extrusion tube. In cone-and 
plate instruments the obvious method of londing is to 
mold the sample into a shape approximately the same as 
the space between the cone and the plate. The molded 
ample can then be placed in the instrument as a solid 
ind brought up to the desired test temperature. Removing 
1 sample after the test may prove to be more difficult, 
since the plastic may adhere tenaciously to the metal 
parts of the apparatus. Scraping the sample loose may, i 
time, tend to damage the plates, although this appears to 
the only method available. 
In the case of concentric cylinder scometers, loading 
even more difficult. Since very small radial clearances 
are necessary in instruments of th type, it appears that 
the only practical method of loading is to extrude the 
molten material, under pressure, into the annular space. 
Suitable apparatus would have to be provided with the 
instrument for this purpose. Removing the sample is an 
ven more difficult problem than in the cone and _ plate 


instruments. Presumably the inner cylinder could — be 
pulled out and the sample scraped off the surfaces. A 
better approach might be to displace the molten plastic 
from the annular space with a high temperature greast 

High temperature operation presents other desig) 
problems, Extrusion type instruments are, «f course, re! 
tively easy to thermostat. The reservoir and the extru 
sion tube can be controlled to a relatively close tempera 
ture with electric heating elements, or the entire appar 
atus can be jacketed for the circulation of a high ten 
perature heat transfer fluid. Rotational instruments pre 
sent a more difficult problem. In this case jacketing the 
entire instrument is very difficult and electric heating 
elements offer the most likely means of temperature con 
trol. Elements must be placed on both the stationary and 
rotating members which means that suitable slip rings 
must be provided for the electrical connections on the ro 
tating member 


Interpretation of Data 


If the objective of the flow mensurements is to obtal 
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the most generally u 
sults must be rte veil Figure 6. Effect of heat generation in concentric cylinder 
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constant speed r constal raque qu ! 
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iseful information ed t ‘ 
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Not only the colors of the toilet seats, but also the bright hues splashed on the little figure, 
are among the more than 12,000 available in PLASKON Urea Molding Compound. 


| 

2 

| 

| 

| 

se 

| 

| 

| 

& 3 | 

| 

= 

ur 


toilet seats and 
toothpaste caps... 


HERE ARE TWO VERY DIFFERENT PRODUCTS WHERE VERY DIFFERENT PROPERTIES ARE REQUIRED. 


YET BOTH ARE MOLDED OF PLASKON UREA...ONE OF THE MOST VERSATILE OF MODERN PLASTICS. 


Take the toilet seat. The molder of the Teleseat* shown 


at left—chose PLASKON Urea for a number of good reasons. 
They wanted a strong, durable material with a smooth, 
quality surface that would 1 chip or peel... that was 
highly resistant to such things as nail polish remover... 
that would clean easily... that was available in a wide 


variety of appealing colors. In addition, they wanted mate- 
rial that had good moldability —and was suitable for 
molding large shapes.** PLASKON Urea met al/ these 


requirements as no other material could. 


And the toothpaste caps Manufacturers of quality tooth- 
paste were looking for a material that stood for quality — 


PLASKON’ UREA _ leader in the field 


*Teleseat is a Registered U.S. Traden Company 


**"MEMO TO MOLDERS With thr h-freqt 
preheating, urea has found wide use in many new, large 
moldings. Each Sperzel toilet seat takes 4 | 4 fu 
molding compound; the tops take pounds. A 10 kw. generator 
opera g 60 rm its th rea sé 8 


UREA « MELAMINE « ALKYD NYLON 


had depth and richness of color, a touch and feel of 
smoothness—that was strong enough to take threading, 
was non-toxic and easy to mold. They found that material 
in PLASKON Urea. 


What are you looking for in a plastic? Color? Light weight”? 


Strength? Electrical insulation? Easy moldability? Perhaps 
versatile PLASKON Urea will do the job better—and at 
less cost! Write today for complete data and technical 
assistance. BARRETT DIVISION, Allied Chemical & Dve 


Corp., 10 Rector Street, New York 6, i a 


POLYESTER RESINS « INDUSTRIAL RESINS « COATING RESINS 
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Non-Destructive ... 


Measurement of the Birefringence 
of Oriented Plastic Sheeting 


Mary J. Kramer 


U. S. Naval Research Laboratory 
Washington, D.C. 


. he orientation of plastic materials by stretching, 
OQ drawing, rolling, extrusion or other processes is « 
phenomenon which the reader has probably encountered. 
As a kind of side effect, the orientation retained by the 
material produces an optical anisotropy or birefringence. 
The birefringence may be used as an index of the amount 
of orientation 


If the manufacturing process produces in the mater- 
al a uniaxial orientation, the measurement of the conse- 
quent birefringence is usually a simple problem. How- 
ever, if the material is compressed or if it is stretched in 
two or more directions, a biaxial orientation results, and 
the measurement of the birefringence becomes more com- 
plex. It is this last problem which is considered in the pres 


ent paper. 


The case of biaxial stretching will be described in de- 
tail, “as other cases in which more complicated systems of 
planar stresses are applied, may be reduced to this case. 
In Figure 1 the arrows indicate the two stretching direc 
tions. In general, the amounts of stretch in the two direc 
tions will not be precisely equal to each other, As a re- 
sult, the sheet must be characterized by three indices of 
refraction, one, denoted by q, for light having its electric 
vector vibrating in the direction of the X-axis, and sim 
ilarly, fe) and y: the indices for the Y and Z directions, The 
difference between a pair of the indices is called the bire 
fringence. Hence, there will be three characteristic bire- 


fringence values, B- and y~ a. 


If plane polarized light falls at normal incidence upon 
the sheet shown in Figure 1, it will be broken into two 
waves, one vibrating in the X-direction with an index of 
refraction q, and one vibrating in the Y-direction with an 
index of refraction B. Upon emerging from the far side 
of the sheet the two waves will be out of phase. If white 
light is used, the phase difference will be one wave length 
for some portion of the spectrum, The corresponding color 
will be removed, and the sheet, viewed between crossed 
polaroids, will appear tinted with the complementary 
‘olor. To measure the birefringence causing the pheno- 
menon, the usual technique employs . compensating ma 


terial, having a birefringence opposite in sign to that of 


the specimen, A quartz wedge may be inserted in the path 
of the light beam and its position adjusted until the 
phase difference which it introduces is equal and opposite 
to that of the specimen. By calibration of the quartz 
wedge, the birefringence of the specimen may be con 
puted. 

The birefringence measured at normal incidence, 
B a, is a measure of the difference in the two amounts 
of stretch imposed upon the material, However, it gives 
no indication of the magnitude of the individual percent 
iges of stretch. To measure y— q and y B, the corres 
ponding birefringence values, one may cut sections fron 
the sheet with their faces parallel to the XZ and YZ 
planes, respectively. However, this method is obviously of 
limited utility. It is the purpose of this paper to describe 
two procedures for computing the birefringence of any 
section without cutting the sheet 

Both methods utilize the oblique ineidence of polar 
ized light upon the sample. This procedure is indicated in 
Figure 1, where the light beam is shown traversing the 
sheet at the angle r to the sheet normal. The problem con 
sists of relating the birefringence measured for the trans 
mitted beam at some arbitrary angle of incidence to that 
which would be measured if the light beam were parallel 
to the surface of sheet. If the incident beam is confined 
to the XZ plane, a position of the sheet will be found 
where the combined index arising from ) and q@ will be 
exactly equal to the intermediate index B. In this positio: 
the sheet will show no birefringence, as the index of 1 
fraction is the same for all directions of vibration of the 


light wave, fetween crossed polarize rs, the sheet will 
ippear black The re will he two ic re sitions for enel 
i, SURFACE OF SHEET 
STRETCHING 
DIRECTIONS 
= 
OF | ~Y(B) 
SHEET 
) 
y 2 x(a) 


Figure 1. Biaxial Stretching and Birefringence. 
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Figure. 2. Oblique Incidence 


of Parallel Light. 


The procedures to ty te 


The first 


dence, The quantity  q) 
optic axes ind the direction 
measurement at the arbit) 
ingle \ 


ngle between ar optic 


Equations (: 


The angles @ and @Q’ 


Method of Determination 


One method for deter: 


consists of placing the sheet 


it and then directly 


ties. This procedure is illu 


opt AXeS, 


found by tiltir 


zero. birefringence, are already 


bee n tilted to an ng 
f refraction, the beam acti 

in angle r. It is seen that 

sum and difference of V andr 
ised to meunsure the phas 
ingle r; the phase difference: 

birefringence q’) \ 
moputing (y—q) from Equat 

termined, To compute (4 B) 

The above procedure 

tion of large parts or conti 

procedure is to place the ex 

gent polarized light. A 


Figure 3. The light source, | 


t he figure to tye observed 


ay be used to protect th: pp 


lamp. A polarizer P and ar 
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(0.A.= OPTIC AXIS) 


A SCREEN 
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Figure 3. The Conoscope. 


r polarize convenient than plane p 
The lens, C, is a strongly converging lens: the ub 
ondensing lens of microscope uitable. The 
inserted in the beam after the le? \ scree needed 
for viewing the figure btained, In th ipparatus, called 
conoscope, polar ed lieht fall on the heet over i cor 
tinuous range of angle of incidence. On the sereer eo} 
i magnified image of the so-called interferens figure of 
the sheet. The figure obtained for a polyester film 
wh in title figure. The two “pupils” of the “eves” a 
the points of emervenc: the optie axe The 
ued ring ind ‘ nisente te 
na pat ‘ ot Nhe it thre eet 
hicl \ 1 bye ‘ f the shee tiite ! Cor 
esponding anwl a parallel bean el 
Qualitative Information 
Certain qualitative inforn ap 
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step ois comp a finding he 
ixes und noting their positior The second step consist : 
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in Figure 2. Here th 
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nee from the opposite ample to the screen, nts +8 TAN r 
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of refraction of the material, r is the 
te te the determined nal b the sample thickness \ 22 
of ¢ for integral values of r may a 


X ised for solution of Equation (4). In Figure 4 is show) 


4 
) 


f il for 1 1.50. Dimensions may be removed 


4 


: from the equation by dividing by (a+d), on by a alone 6 


ow qo 
c 


ontiguou vith the sample. The equation 1 


fis pive n the latte form. If the thickness of 


creen or the significant with respect to the f 


\ 


erall dimet ons of the yparautus, corrections for re aie 
PI A 4 


ection of the beam in them should be added. / 


Thickness Variation 
7 | vo features of (4) ine oft nterest, Phe 
tion is relatively insensitive to the thickness of the 


0 5 20 30 35 


nple. Variations in thickness may be ignored for prac 
cal purposes, as long as they remain small with respect 
the overall dimensions of the apparatus, Furthermore, 

f the relative positions of the lens and the screen re 
a n tixed, so that (a d) is a constant, the position of 
the mple in the apparatus does not affect the solution 
Onee the optic angle has been determined by means ‘ 
Kquation (4). the birefringence at some othe) angle 
ust be evaluated. Between the successive red and blue i x 


nus of the interference figure there appears a narrow 


a 


purple line. This hue represents a phase difference of an 


oo 


ntegral number of wavelengths for the average Wave- 


ength of white light. The exact number of wavelengths 


phase difference may be determined by counting the nun 
ber of purple rings, beginning with zero phase difference: 
é it the nearest optic axis. The angle of incidence corres 
ponding to the given purple fringe may be found by mea 6: 2 Olscc) vs. MAX. STRETCH 
uring the distance from the fringe to the center of the X (6B) vs. MIN. STRETCH 
erference figure, and then solving Equation (4) for the 


ingle. With the three quantities, the optie angle and the 


BIREFRINGENCE (FRINGES/IN.) 


birefringence at another angle, Equation (1) may be 
ved for the birefringence parallel to the surface of the 0! 
0 20 40 60 80 100 120 
PERCENT STRETCH RECOVERED 


ol 
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Figure 5. Birefringence of Stretched Polymethyl Methacry- 


Accuracy of Measurements “we 
ate. 


The accuracy of the birefringence computed by the 
nethods outlined above will depend on several factors. 
The quartz compensator is a sensitive instrument, but it specimens Is plotted against the percent stretch recovered 


ust be used to its best advantage to attain high accuracy. when the specimens were allowed to relax without con 


*y lhe experimental measurements should be so made that straint at the stretching temperature. Once such a curve 
the compensator measures a phase difference of the order has been established the birefringence may be used as a 
ff one wavelength minimum. If this condition is fulfilled, measure of the amount of stretch, and also, as an index 
the error contributed by the compensator will be 1% on of other properties dependent upon the amount of stretch. 

x es The measurement of the thickness of the sampl If a polymerie material is partially crystalline, the in 
should not ordinarily introduce significant erro The terpretation of the birefringence becomes more complex 
rucial measurement is the measurement of angles, For However, it may still be related empiricaily to particulat 

typical sample of polymethyl methacrylate, a standard manufacturing processes. 
{ deviation of 2° in angle measurements results In a stand It is difficult to foresee ali possible obstacles which 

M rd deviation of 5% in the birefringence determination, A may be encountered in the application of these methods 

ndard deviation of 1° causes a standard deviation of to a variety of materials. However, a few possible diffi 

ut 2% in birefringence, For the same sample in a culties may be pointed out. If the birefringence is very 

onoscope, Measurements on the sereen to 0.1 inch will low or if the specimen is a very thin film, the accuracy 

j n expected error of 5% in the birefringence. Th of the birefringence measurement will suffer. If the optic 
: ist ! travelling microscope should appreetably improv ingle is so high as to be out of the field of view, the bire 
WeCUPricy fringence must be found by solving simultaneous equi 

compen ‘ the iselTulte ol birefringence tions, a process vhich ippea too cumbersome for rou 

letermination are in order, The relationship of the bire tine measurements. It may also happen that the material 

fringence to the mmount of stretch must, of course, be ce may be so non-uniform that satisfactory measureme nts 

termined empirically. For an amorphous high polymeri cannot be made. These difficulties are probably rare ones, 

“ naterial, the relationship should be simple. In Figure », however. It is expected that the methods should be suit 

‘ the birefringence of a series of polymethyl meth ierviate ihle for a wide variety of materials. x * 
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Mold M 


aking by Electroforming 


S. Fialkof 


NE OF THE MOST recent 


(C 


the electrotorming process 
molds. Like many other spee techniques, tl process 
mad rapid de velopment stride uring the , nd ha 
found many pplication s intl yroductior f h « lisuy 
und military items. Radar e guides rdnance sl 
components, fountain pen and 1 r part nd pho 
graph record masters are only f the fields in whi 
electroforming has proved advantageous, 

In addition to making dies and molds for plasti 
electroforming can be used for e productior f met 
parts, especially those of tubular, conical r cup-like 
shape, more econon ically than Dy deep-ad) ne the 
operations involving more thar simp! dging 
stamping. By forming tl part directly t the desired 
shape, secondary operations ict punching, n ny, 
ind annealing, are eliminated 
The Electroforming Process 

The electroforming proc ses the mple prineip 
ind methods of electrop! ny Wi re tine tter method 
Is concerned mainiy Vit! ct ( 
surface finishes ol corrost tint ny 
electroforming involves the el deposit f 
tively thick laye) of metal on ster nay ad ti 
subsequent removal of the plated she from the mandre 
so that a self-supporting part formed rt 

ere coating Ss produced 
\ riy pre 
ormed, the most common being ke byet 
er. Other met vhicl ectrot | 
lead, til zine, cob 
Nickel is the preferred king ding 
Civities because of its hare 
ind rapid rute of deposit ! 
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. . Inthese days of high mold costs and the 
increasing complexity of molded plastic parts, 
it is of major importance that every plastics 
engineer technician understand and be 
able to evaluate any new process that may 
help to solve the difficult problems posed by 
molds not readily handled by routine mold 
making methods. . 


or 


u ny W ut Diath it Loo | th modified ope 
ition techniques, and a current density between 200° and 
"250 amperes per square t ve can plate n ckel at 
thickness rate of 0.010 inch per hour, Actuall t plating 
rite ft t lenst twiee th speed possible, but used 
ly for forming lds or piece n Which only the n ; 
rnal surfaces next to the mandrel ure erith | He Vel 
general forming at thickness rate of more than 0.010 
neh per hour is unsuccessful with economically pri 
ticable bath agitation because the external surface tend 
to develop ripples and other irregularitie 
A master mandrel the pl ary requireme? for t 
rroduction of tie for plasties. Th indrel may be 
de of number of mater Where large umber of 
avities required, ti indrel hould b 
hurdened tool steel that polished and free fron 
rks, scratehe r other perfection Hardne { 
needed mere vy to ePrve protes { nst dan 
au to nana the production cycte The nat 
not ubjected to hobbing. he it, or other tre ‘ | 
tne ‘ be lm) coppel custing 
For making pilot models o1 small number 
th tel manare \ ty ot tee bi i 
en plastic. High-temperature acrylic plastic or at 
the tne setting ! | mil ved 
purpe 
{ thout the lamuag the 
Sir cl ‘ Cully rep 
! hice fit thre te rire 
ceptable on the olded put 
After suitable mountu nd prey { 
nicke b ! ina 
After leposit of pure ckel t thickns bh ne 


+ 
Camin Laboratori 
Brooklyn 11, New 
ecent of new developments 
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pped trot the miundre hict = the? ised for the next 


During the eleetroforming cycle the plating so:utior 
circulated ery rapidly ind filtered e nstantly te re 
e impurities. Temperature of the bath, pH, current 


der ty, ind electrolyt ¢ purification are controlled aute 


tically during the production operation 
The electroforming of plastics mold euvities Is pel 

rmed in two phases First, a layer if hard nickel (with 

Rockwell hardness of 40-50) is deposited cor 

et with the n ter ndrel to provide the hard innet 
irface of the cavity. This layer is usually about 0.125 
ch in thickness, but the thickness may be varied fon 
pecific applications, Second, a back up layer of regular 

kel (witl Rockwell “RB” hardnes OO) deposited 


pring the « ivitVv to Tinal Size 


Nickel Deposition 
At the completion of the eleetroforming operation, 
ugh nickel has been deposited to permit turning the 
tv down to desired exterior size. In addition, the eas 
\ isually made about one-quarter inch oversize to pet 
t trimming to length 
The mandrels can be mounted on an endless conveyor 
hich rotates the mandrels as it moves them through the 
vith. Plating time and thickness of deposit ar controlled 
adiusting the peed of the conveyor 
For comparatively simple shapes involving no unde) 
its, a thu iver of parting medium is applied to the 


ndrel to permit ready separation from the plated forn 


Parting ivent ich as beeswax, carbon black, collodion, 
turpe ntine, and others illow plat nye ovel the n andrel, but 
revent the formation of a strong bond between the man 


lrel and plated metal. For con plicated parts that contain 
ts. fusible mandrels made of a bismuth-lead 
teetic alloy are used, These mandrels are centrifugally 
t in the desired shape. After the part has been formed, 
he mandrel melted out in a hot oil bath. The alloy ts 
covered and recast for further usé 
With permanent mandre Is, tolerance of O.0005 meh 
ire no problem since the mandrel can be machined and 
to desired size. Thickness and outside tolerances of 
the formed part are controlled by adjusting the plating 
bath. Tolerances of 0.001 inch an external dimensions 
ire easily held in production. Tight tolerances are ilso 
possible with fusible mandrels if properly cast) and 
achined. In general production work, tolerances of 
1002 inch are usually maintained when using fusible man 
| required by 


to avoid the time ina expense 


yreatel precision 


Advantages and Applications 
Owing to the interesting advantages of the electre 
rming process, a wide range of applications has ilready 
uivantages or features of the pro 
include the obtaining of cavities having beautiful i 
terior finishes; reproducibility of cavities; no damage to 
master mandrel: cavities have hardened interior su 
face ibtained without the use of heat; and perfectly 


itched cavity halves obtained without irregular parting 


ce the eleetroformed cavity exactly reproduces the 
nish of the mandrel. mirror-finish cavities that do not 
require any hand polishing can be made by simply cor 
trolling the finish on the master mandrel, This offers very 
vreat attraction to the maker of pen and pencil barrel 
nolds where polishing of cavity Interiors 1s very difficult 


nd costly, and offers the risk of varying cavity siz 


t tine iste! 


Cu cs 


npletely identical and reproduce the exact size of th 
master. Thus electroforming offers an excellent method 
for making cavities of high precision. This is of great im 
portance in the making of molded nylon gears, Controlled 
pitch diameters are very critical in such cavities, and hob 
bing often cannot be depended on to produce the desired 
dimensional tolerances. Another application is the making 
of deep cavities, such as for pen barrels, which are not 

sily obtained with other mold n aking methods 


No Heat Stress 


Since the nandrel Immersed 


slightly warm solution (the plating bath) and is not sub 
ected to heat or stress, there is no danger of cracking o1 
distorting the master. It should be noted that masters o! 
ten are the result of long hours of hand work and are al 
most impossible to replace. Electroforming thus safe 

guards the master mandrel. 

The electroforming process makes the cavity follow 
the contours of the master. Therefore, the length of the 
cavity and its exterior size and shape are of little conse 
quence, Deep octagon shaped pe neil barrel cavities, 
tapered medicine droppers, and con pound gears are some 
if the applications which are attained easily by this pro 
cess, but would represent major problems when made bj 
other means. 

Unusual surface finishes and designs may be repro 
duced by electroforming. If a satin or “two-tone” finish 
ippears on the master, it will be copied automatically i 

ich cavity. Reproductions of a leather finish or of dia 
nond facets are no problems to electroforming 

Cavities produced by electroforming have interio! 
surfaces that are hardened without the use of heat to 
yreater depth than could be obtained by heat-treating 
steel, This required hardness is achieved by the use of ad 
dition agents in the electrolyte. The process eliminates 
the danger of cracking, distortion, or discoloration pre 
sented by heat-treating 

4 method has been developed for making two pe} 
fectly matched cavity halves of hard nickel by the electro 
forming process, starting with an initial wax master. Ex 
pensive machining, blueing, and hand matching of cavity 


halves are eliminated by this method 


Conclusions 

The development of the electroforming process offe! 
new possibilities for the design of plastic parts; an easie! 
method of achieving results that previously were eithe) 
uneconomical or impossible; and an improved quality of 
tooling to meet today’s size and fine finish requirements 

The process is not intended to replace such conven 
onal methods as hobbing for making cavities, Wher 
cavity shapes are such that they may be hobbed easily. 
that method is still the cheapest and most desirable to ust 
In addition, cavities with heavy wall thicknesses needed t 
make very large items are not ideally suited to electro 
forming. However where the ease of making a wax 0! 
plastic master can be compared to the cost of hand-er 
graved hob, electroforming may provide substantial sa‘ 
ngs in cost and delivery time. 

The electroforming process offers one more tool b) 
vhich the plasties industry may reach fields into which it 
has previously hesitated to go, As is the case with all pre 
cesses, it gives impressive results when used properly, A 
more and more plastics personnel are educated in the ad 
vantages and limitations of the process, it will take it» 
place with other methods as an accepted tool of the plas 


tics industry x * 
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there are a number of abuses to be guarded 


Trademark 


Abuses 
and Relief 


.. . trademark protection is valuable, but 


against... 


x 
Gustav Drews 
Brooklun Law S 0 
N ORDER TO AVOID any misunderstanding as ts 
the nature of the abuss ) discussed, a brie 
description of a trademark and the protection ordinarily 
accorded Wii discussed 
In the interest of brevitv and simplicity, the a 
CUSSIO! W | mited to a trademart distinguished 
iron a service marn \ ervice mark ha to do wit! 


services rendered, suct as the nani Waldorf Astoria 
for the New York hots whic renders hote services 
but does not sell any goods under the name Waldort 
Astoria, Whereas a trademark 
goods which are actually sold in the trade 


A trademark per se may consist of a word, symtx 


letters, numerals, or a combination of any two or mor 
of the same. Under son circumstances a trade dre 
functions as a trademark, but rarely acceptable =f 
registration, 

The trademark, withit mit | lid not be deseriy 
Live of the goods, nave a geoprap ca connotatior 
consist of a personal nam Furthermore n order t 
be protected by registration n the United State 
Patent Office, the goods sold under the mar must bye 
sold in interstate commerce 

The protection accorded \ mark n the United 
States when not registered generally depended upon ar 


njunction and damages. When the trademar Vas 1! 


registe red, the wrong deper ded upon at ibuse of a con 


petitive position. Consequentl) f the first user f the 
trademark was engaged n trace nit n the easter 
seaboard to the ePXCLUSIO!I ol tiie Wester! seaboard, and 
the second user was only engaged in trade on the wester 
seaboard, to the exclusion of the easter eaboard, and 
therefore not in competitior Vitl thie trade of the 


user, the first user could not preva 


Furthermore, if the first user in the United State 

did not have any registratior n the United State 

denominated a home registration, a© number of countries 
foreign to the United States would not grant a registra 
tion on such trademark, and thus would invite pirates 
in the foreign country to register the trademark and 
thus bar the United States trader from shipping int 
such country, goods bearing it rademal 
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iddresse 


required a ma nvestment and the 
! thie { i corporation \ 
Cu i et the event 
na could tained 
nave aisp ed of t niringing 
ur wu iwarding of damage 
Wrongdoe quickly perceived th 
trademark protection and consequent!s 
ed out i! njunetior they Voulad mie 
Corporatio nial r? tive operation 
rier init ind unfortunately on 
int frequent ist i tra 
‘ ely advertised 
ten ittract ‘ lle ten 
it ridicu price meetin 
mie eve t price cost 
t\ ich merchant vere 
of ar n such item. Man 
ld not afford to offend the inger 1 
to aid the matier merechat 
(le pread 1 it it \ nt 
ne Toregoinsg eakne nh mind, on 
mart iW enacted ! LSS] extended 
i trademar t f the tate 4 
equ Liat trademark right 
e trademar| ict also empo 
to wz in the United State court 
ntentior here ! i! n 
the tat court t of course 
particulary i i pe qd of 
tna thie eourt the imisdict 
ght " Wticiently t< } 
\ opposed te dent 
he state of which the infringer was a 
thie select ! ota tedera r l 
ft the judge endured for fe and 
upot oca favo? Vu frequent 
mse CASE 
/ 


A 


7 
byt 
kFurthermot vitl Without a ted Strate rey 
ay 
tration, the mere threat of il and damage 
would not deter me infringers \ in instance, where 4 
the a nfringes 
ope did not 
have a suit ay 
fring m and 
he 1. 
ness vher 
suit \ 
new t oth “ 
ofl Live 
urge marked 
tem dey 
con ffering 
ind 
y ce eture) 
and | 
pract menace 
to 
rst e pr 
tectl | 
user eds the 
regist WI ‘ 
thers on the He 
hones onable xe 
oa etweer 
two the ut 
fringe the | 
iring tate at 
odds ident i 
prende ed il 
} 
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be 


Witt regard to merchants engaged n foreign trade 
i found, particulariv im the period prior to 1eru 
cl there ecurred a detinite expansion nm the eXpol 
of the lnited States, that i number ofl foreigy 
inticipating the ivmriva of eertai extensive 
vwivertised tem from the I'nited States. registered 
eir countries, Marks vhich required home registratior 
tive | nited “trite ana yhoicn verve net re gistered ! 
rhe Lnited State \mongw these marks there one 


lefinite group, that which consisted of personal name 


h as the names Dodge and Ford for automobiles Not 


ik 
wily the ISSL trademark law, but the 1905 trademat 
" did not provide for the registration of names whic 
ere primarily family names Consequently the names 
these products could not be registered in the United 
State Patent Offices Some of the merchants who were 
u unable to obtain home registration were placed at 
‘ mereyvy of pirates tt foreign countries Who would 
ike out registrations in such foreign countries and then 
ree the United States merchant either to) eliminat 
t trademark or else ubmit to an exorbitant blackma 
fene In view of the foregoing, the 1920 act Was passed 
ch permitted the registration. ol trademarks whicl 
reviously were rejected as personal names if, and after, 
they had been exclusively used for one yea The one 
ear requirement was based upon the assumption that if 


i mark had been exclusively used for one year, a set 
maary meaning ad established to support the con 
ntion that the name had become distinctive of the iten 


Registe. 


vhich it was affixed The Supplementa 


w in ferce in this respeet continues the relief 


Phe third abuse, namely the pirating of trademarks 
vy so-called insolvent corporations, became so “ ide spread 
particularly after World War | that trademark lawyers 


throughout the United States agitated for som: legisla 


tion that might deter if not eliminate this abuse. Th 
Congress of the United States was sympathetic, but 
math to take action Finally, however, the state leg 


itor took up the matter and evolved the plan of pet 


r criminal action by the state against such trad 


mitting 
mark pirates and imposed not only a monetary penalty 
ut also a jail sentence for the wrongdoers. After action 


inder these statutes started, this piracy was materially 
reduced and at any rate reduced sufficiently to eliminat 


tas a mena 


With regard to the practice ty large retailers ‘ 


t as leaders certain extensively advertised items 


select 
ind marking down the price of the same below a price at 
which the small merchant could compete, the states her 
too initiated a possibl relief. In a number of states, 
laws were passed permitting the fixing by manufac 
turers of resale prices to the consumer and some states 
also passed laws barring the selling of items helow cost 
rhe resale price fixing practice, however, could only be 
pursued in intrastate commerce up to August 17, 195%, 
ince the federal courts had theretofore interpreted the 
antitrust laws as forbidding the fixing of resale prices by 
manufacturers. In order to obtain relief it was therefore 
necessary Where interstate commerce Was the dominant 


commerce of an industry to exempt such practice from 


the antitrust laws. Such a law was approved August 
li. 1947 and entitled the Miller Tydings Resale Price 
Maintenance Law On July 14, 1952, this law was 


radically revised and enacted as the McGuire Fair Price 
Act According to this Miller-Tydings-MeGuire legisla 
tion, if a state permitted the fixing or establishing of 


resale prices to the consumer, then interstate sales at 


7 


ved prices in such state vould be made exempt tron 
he federal antitrust prohibition. As a result of this 
egislation, in those states which had fair trade laws 
this ecutrate practice Was brought under control, 
Although the legislatures granted material relief 


vith regard to technical trademarks, there still remained 


in extensive area involving trade dress imitations where 


tatutory help could be used to good advantage. = th 
stances in this area were characterized by the fact that 
the first or legitimate user had built up an extensive 


following and the wrongdoer was trying to trade upon 


the goodwill so created, just as was the case With ex 


tensively advertised trademarks The wrongdoer, how 
ever, would avoid imitating the technical trademark, 1! 
any, associated with the trade dress and concentrated 
ipon the overall assembly or trade dress of the articl 
in some cases, the originator produced a distinctive shape 


n another a distinctive arrangement 


for the container, 
t colors, and in still others a distinctive arrangement 
ot the printed matter on the labe attached to the item ot 
the carton containing the item, The shape of the contain 


er or item itself might have been well Known and noe 
open to protection by patent. ‘The United States Patent 
UOftice and the courts have been loath to grant Monopotles 
on color arrangements, Lhe protection of printed mat 
ter on labeis could be obtained by copyright. As to 
the qualities of the subject matter protected, the Com 
missioner of Patents at one time stressed artistic quality 
(See Kx parte Vaimer, 15892 C. D. 6.) Later on as a 
result of a decision in the Sth Circuit Court of Appeals 
n kargo v. Brechet, 295 F. 525 (1924) artistic quality 
Was no longer considered and it appeared sufficient i the 
subject matter consisted merely in printed matter ot 
riginal recipes with directions tor making various Items 
of tood and drink, regardless of the status of a tance 
ful emblem, if any, which accompanied same. The dif 
ficulty, however, with which the copyright owner Was 
confronted was the degree of imitation perpetrated 
Some of the decisions stated that the part taken must 
as a rule be substantial and material in relation to the 
work as a whole. (See the decision of the 2nd Circuit 
Court of Appeals, Wilson v. Haver Brothers, Inc, 275 F 
346 (1921). This, of course, presented the problem tha 
the part considered to be substantial and material in 
the opinion of one judge, might not be substantial and 
material in the opinion of another judge. For this rea 
son, copyright protection was hazardous and unreliable. 

The result was that very little resort was had to 
statutory protection and relief was sought more and 
more in actions based on unfair competition. Thi 
courts in such actions complicated the difficulty of pro- 
tecting this type of item differentiation in requiring 
evidence of actual confusion or actual palming off before 
granting relief. Consequently, in some instances the 
plaintiff would be required to embark upon an expensive 
investigation program to gather sufficient instances of 
confusion or palming off to support its action. Althoug! 
the courts have granted relief in a number of instances, 


it is believed worthy of consideration and study that 


either the state legislatures or the federal legislature o1 
both, review the possibility of enacting a law similar to 
some of the state laws involving technical trademarks, 
imposing a fine and imprisonment, and also review the 
possibility of dispensing with the necessity of introducing 
evidence of palming off to support an action for unfair 
competition. x * 
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nelude the surface scaling 


Edited by Louis Paggi, F./ Pont de Nemours & Co., lh 
L. Paggi 
mong the irious probler | ssist in analyzing t p. 
ng the moldet Ving breakdow) 
to time s the el natio = ved Vy pl ‘ 
defects from the olded ite) Rank Behavior of Gas 
ng high in the list of these defects The existences Y s dene 
re those caused by bubbles ! ) nm te perature and pressure ia 
ters on the surface of the molten n ple, water s u liquid betwee 
terial entering the ty el ! tely 2°} nd 212°] 
ised to describe these defects are 1 spherie pressure If the pre 
erous and include fisheves ( ~ creased, the te perature t 
irks blisters splay ise s wate evolved 
streuks”, smears and “pitting’. For proportionately increased, If the 
lack of a better universal term they sure is reduced, the reverse is 
vill be referred to, herein, gs OLS Sines i guises respond t he 
ters”, The term “blisters” will not s, the use of high molding 


vt 
paring 

f pl 
per 

bys 
pre 


so known as “fish seale” which is nd short delays between 
surface lamina structure resulting ecvcles all tend to reduce the 
from purposely or accidentally blend bility of gas evolution lf 
ng and molding of two incompat ther hand, the temperatur 
naterials nereased, the pressure 
Blisters have their origin i ft ntain the wate 
ous substance expelled = t phase must also be pro] 
nolter plastle The dent ty Cl sed \g ( 
xpelled gas will vary with the his process to the olding « 
ulation of the plastic mate ( nd that the te 
vell as the conditions under whi I ised 1s ich too hig 
is processed, For example, it v be mpensated for by ay rte 
i product of thermal degradation ot aq conditio! 
the plastic or simply absorbed o} It fo \ then that) evolu 
sorbed moisture or solvent ise n be ed by 
ding temperature 
Appearance of Defect It is quite obvious that th 
The surface defect may assum: f blisters cannot always be 
different appearance depending nated by the simple expedient 
the following factors g temperature or pressu 
1. The formulation of the } tic ne} re, consider othe 
material being molded. responsibie tor the gt 


sing 


Generation of Gases from Water 


3. The identity of the | 


tl iblesome = ince 

Phe situation \ Vnhere vnik s bee] ads 
more than one factor is _ respo! sorbed f the mosphere. 
for the generation of low boilers and plastics ve strong ffir 
expulsion of gases which form blis ter, For tion of blisters 1 
ters. problen th these unless t 

Where more than one adverse cor el s ntained sufficient 
dition exists, correctior follows during processing. However, 
sin ple process of eliminatior I t p Stics th 
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Generation of Gases Due to 
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hy 
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Solvents 
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Polymer 


Ider have ifficient thern 
es Inde! nation 
tic 1 cin nt 
proce ny ten per itunes 
tely vithout ulfering a 
ores thern degradati: Depend 
ny n the te formulatior 
exXposu ‘ t ding tel 
peratur \ ry 
ite hour 
ded ron airy el 
nm tl t degradiut ni ke 
doe t ndicate that depgrad 
legrade hout he i 
ter The t! 
leevadation. am ible in plastic 
eretore re rhoed ail 
pp mat tine 
lr ther ¢ ‘ ere 
ible, on ‘ ! 
th ! ! 
\ tem | ng 
the Vise ecept ) 
‘ - 
erned with this prob Howev 
ile hy ! t 
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Determining 


It 


the Source 


the ppe 


i 
‘ 
Drying of the material 
is unswer ft ‘ nation of blist 3 
! enuused bv the presence 
~ essential 
' rial 
an 1) 
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1 
ble 
plu ! 
dent ‘ a 
r ex bi. 
i}? 
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j ‘ 
te} 
the tic W 
nye (iit ! ‘ K 
not t diffieult 
{ 
ur pounded cert ! 
per ge of plasticizer hen sub 
t t ! nai 
ded t higen 
‘ per ine 


Plasticirzer Loss 
With euch uces ‘ ‘ 


ding rang weomes 
point 1 reached 
wcuuse of plasticize! 
ntent, the mater! ll h e pool 
1 ture to f the mold Phe 
ding temperature li « Ist 

pid degradation of the ter ! 
ling propertie solate the 
if blistering in this materi 
miutter checking thie 
ding range. If the material wil 
vell at what might be con 
dered i iowel thar il molding 
peratul blistering is probably 
due to tl presence of low boilers 


can be eliminated by drying. If 


that 


the material requires highet 
rot il temperatures to ichieve the 
expected flow properties, the mute? 
| low in plasticizer and should be 

irked off by blending small quanti 
ties with virgin material, or it should 
bys reprocessed or discarded. 


Certain polymers, such as acry lie 


nylon compounds, behave very 


milarly to the cellulosies with re 
pect to the flow test. Generally 
peaking the presence of low boiling 


eon pounds will cuUuse the rial to 


ow with greater ease at lower ten 
peratures Here nugain arying Vil 
eliminate the cause of blistering 


Controlled Drying 


Controlled drying is of the utmost 


mportance to the molding of mans 
plastic compositions. Since in) many 
nstunces, flow properties are also 


affected by drying it Is possible to 
overdry. It might be well to mention 
it this point that overdrying is not 

matter of drying for a few hours 
ovel the recommended Limi but 
rather by doubling or tripling the 


recommended time. The correct dry 


ne procedure Tol any plastic com 
position will involve control of time, 
temperature and humidity of th t 


ere 


Blistering 

Blistering caused by thermal ce 
gradation can take place even in cor 
naterial. This is usually 


function of 
Prok ! ged heating iit normal 
emperatures sucn is may occur when 
sing disproportior tely ree heat 
; 


lel nh excessively hot pot is pre 
ent in any zone of a heating cylinde) 
b. When the mold is filled oO si 
Vv thus permitting the bliste it the 
irface to solidify before ne fu 
olding pressure is developed in tl 

t\ 


‘ When the mold is filled too fas 


te:ring of the melt and generating 
gh temperature is the result of 
frictiot througn priite on thir sere 
an iten 
It wil th found that certain nh 
n conjunction with certau 
molds huve a eritieal rate of filling 
le others are not t all eritical 


\ppearance and Causes 

While it is true that appearance of 
tine surtiace ilone cannot always be 
used to determine the eause of bliste: 
ng, it ean be very helpful as a guid 
to the source. 

The following tabulation is giver 


for this purpose. 


Appearance of the Surface 
Fiber-liks 


Mold surfiuce cannot be reproduced 


structure i cellulosics 
on artiel 
Isolated  unbroker 


ibove plane of surface. 


blisters 


puffed 


Localized patches of smeared mate 


ial having a porous structure 


remainder of surface normal, 


Possible Cause 

Material has lost plasticizer by oven 
drying or reworking. 

Material has high melt viscosity duc 
to overdrying. Injection rate too slow 
or too fast 

Material dislodged from a hot spot 1 
the nozzle or front zone of cylindet 


Appearance of the Surface 
Numerous broken blisters very small 
ind circular with a hemispherical 
Cross-section. 

Numerous open craters very smal 
ind with a “W” cross section. 
Broken or unbroken blisters very 
shallow, varying in size and elong 
ated in the direction of flow. 

\ streak or stream of broken or w 
broken blisters or bubbles at or nea 


referees 


Possible Cause 
Material is degraded due to overall 
high temperature or indicates the 
presence of solvent or wetting agent 
surface coated granules, 
Presence of contamination of small 
particles which are infusible at the 
molding temperature, 
overheated material, Low 
molding pressure and low rate of 
mold filling. 
Due to a local hot spot in the nozzle 
yr eylinder or the material is not um 
formly dried 


hus resulting in turbulence, shearing 


Contributions to the features 
| Molding Cycles and SPEaking of 
Extrusion will be welcomed by the 


editors of these features. Com- 


ment on published material, ad- 
ditional information on the = sub- 
ject of a column, or criticism will 


be equally well received and con- 


sidered for publication. Complete 
articles may be submitted, and 
suggestions for topics to be covered 


are solicited. 


Your interest will be helpful 


and much appreciated. 


Plastics for 
Roof Construction 


The Editors 


Fee for the two-day session will b 
only $20 including two luncheons, bus 


our and your copy of the published 


proceedings ol the conterence. Send 


names to. be added to the mailing 
list to Harold Horowitz, BRI Teeh 
nical Secretary, 2101 Constitution 


Ave., Washington 25, D. ¢ 


Topics CovVere ill be “Phe nol ‘ 
Foam as Thermal Insulation,” “The: 
moplastic Foam wus Thermal Insula 
tion,” “Vinyl Film as Vapor Barrier,” 
“Service Criteria and Performance 
Requirements for Flashing,” “Plastics 
Material,” “Architectural 
Requirements for Roofing Materials,” 
“Roof Constructed — of 
Plastics Materials,” “Sprayed Vinyl 
“Plastics and Elastome) 
Modified Asphalts,” “Neopre ne as 

Roof Coating,” “Thermosetting Plas 
tic Skylights,” “Thermoplastic M 


terials for Skylights.” 


Flashing 


Structures 


Coatings, 


Architectural Design and Coordit 
ition, Job Management and Orgar 
zation of the Work, Management Ob 


jectives and Supervision, Fabrication 


and Erection of Plastics Components, 
Ope n Discussion. 
Finale Tour ot the New Mor 


Chemicals Labor 


SPE REGIONAL 
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Programs on Page 52 
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g Pp ent Macl 4 
Fawcett Finney I 
Machine 
Phese figrure ret he 
hould el 
Kill t 1 
te the editor fre Eve constant toraue di 
Vr. Whiteut’s te the “The R ised ult 
Plast \ Ruhhe d be encountered turt 
f | Octohe T hee hine fi ore 
Ply r, t drive hich 1) che ‘ 
rher relat ‘ torque i ere 
used ul pus maving Deel mitent e power requil ent xtru 
ror t ! ! Pucture 11? ed empl Sis the nit n gene! 
sections such as pipes d price of whine. However, when it Requirement ry « derably in 
paper, sheet nd cable, but is tor s realized that in extruder costing different pplications, bu deallv the 
xing ind blending vork Many say, $14,000, may process during its arive hould not only be ecapabl ! 
papers have been written about nel f nore than $700,000 of material, ntaining » constant need hut 
chines nd their integral parts, vhile it has also been shown that a 10 hould be adjustable so that the ser 
but at times the sole functior f the per cent increase in production rate can be driver t any speed fron Ol 
machine has beer ost sight T. t ulone \ ust T\ between 15 per cent t« full rpw without the Ise ! 
being simply to present mate ! ind 25 per cent extra machinery cost change-speed gear-box These. a 
the correct state uniformly and co! for a given return o1 capital, It cal thoug! iseful, especially ! il 
tinuously to the extrus on lle be seen that the price of an extrude) derpowered machine, nvolve t 
In so far as an extruder does this Ss of secondary mportance, From piges, and lend t discontinuit 
t is good machine; if it does not, it cost point of view, in fact, productio1 production. I ny case, the 
Dad one With a sufficiently x lt n ! consideration bor thie Speed tl 
perienced operator blessed witl na par de prec ire relativels 
mited time ngenuilty nd patience por nd power costs Son fety a eehar 
» doubt mincing machine you negligible hould by neludes ic} 
tulnll this gu tior ! ( > d » give it il rid qd cut 
here are four further requirements nce ¢ erning the output on nil n the drive mb 1) 
The extruder, commensurate t truders view of the over-riding el adr t t ehine ‘ 
ts size, must have as gh itpu ct of the cross-sectional are: f the f vy extraneou tt dropp 
is possible xtruded section, but the ithor | to the ere I} tter ‘ t 
It must be capabl of running col tained tne following results yne! _ of course, | convel t th 
tinuously for as long as possible witl extruding smal sections T ( e) 
ut breaking down or otherwise f vered wire at 90 r.p.m. The reduction gearing 
ng to fulfill its sole functior Mater n pounds per hour i the moving part f the extruder 
It must be capable of being operat Stee af Machin Hard PV hould be de gned to tl 
ed successfully wv th the minimum of muel 0 hy 
ittention or skill on the part of the 1 thi Crew nad the 
perato ay y ext! ed 
It must a ist live il eff ent lubriu tk 
from a minimum to { nd adequate to prevet 
um, preferably without stopping; xing of lubricating nd tl 
tther words, the machine must Plast tie th wreferab 
flexible In operation. er-riding fetv ad ar heat 
These requirements may seem self General Construction the event ng 
ident, Dut their importance Phe echnanica desig ist tye n out of the ! chine er t 
not fully real zed; many rie ind nad tt ! is purt nt the beurre 
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lhe screw 


thal iny other part 
n extruder, Of these the following 
! great mportance 
1. Piteh. The smaller the pitch tne 
ter the positive thrust of th 
crew but tne smaller the screw 
roughput. Closer pitches also giv 


re mechanical vorking and greater 


mre sure 
2. Number of Starts. A nulti 
irt crew of the ime piteh “us a 
t ere ll give reduced 
thrust, but tl theoretical 
lischarge vill be ne} ised, ind the 
near speed of passage throughout 
the extruder increased. If the helix 
le maintnined constant, increas 
tne imber of starts will result 
eduction of the possible volume 
discharge, because of the flights, al 
the screw irea i\ tilable for 
transfer will be increased. 


\n increased number of starts with 


onstant helix angle will alse aid 
the feeding of strip material, whilt 
t is possible to have a slightly deep 


it the feed end W thout re 


Multiple-start sere however, o 


n tead to pulsations i! the feed rute 


Wil 
rlancing the of each flight 
§. Profile. The profil if the screw 
Tre the sh ! rite nad he it 


transfer characteristics. Thus, shal 


ver sere vill give higher shea 
ti nd increased transfer of heat 
wotween the barrel walls and the ma 
erinl: but the shallower the serew 
th lower is the swept volume and 
theoretical discharge 
Shallow screws are usually assov 
ited with high pressures and hard 
iterials ind deep screws with low 
yressures and soft materials. 
{. Compression Ratio. The mater 
is normally fed to the screw 1n 
the form of granules, which have to 
a compacted to the final density of 


the material at the extrusion tem 
perature. To generate sufficient pres 


ure to compact and force the plastic 

through the die, a compression ratio 
generally necessary This consists 

f lowering the volume of the screw 

lv from the feed 


rofile progressively) 

the delivery end. This be 
chieved by several methods, usually 
by nereasing root diameter, de- 
reusing pitch, o1 ombination of 
tt Constant pitch ippears to be 
t desirable, as this gives 
t transte?! ind tangen 
is being the most 
of serew to manu 


in hen 


eal type 


ieture All serews have in effect 
eed section, a compression section 
nd a metering section, although 
these run into each other with most 


tterials. Nylon, for example, has 
h a low melt viscosity that all the 
compression may occur Ino one part 


if the SC ind the decrease 


Figure |. Life of =a 
extruder bearings €. 200 | 
depends on 


speed of screw. 10 000 


depth or piteh is therefore not con 
stant over the whole length of the 
screw, 

5. Length and Diameter. The pitch 
it a fixed helix angle is direetly pro 
portional to the diameter of the 
screw, so that it is necessary to con- 
sider the length and diameter = as 
being interdependent. Screws are then 
classified according to their length 
diameter ratio, When we consider the 
melt characteristics of different ma- 
terials we must conclude that a 
length diameter ratio suitable for one 
may be unnecessarily large if applied 
te another: the additional screw 
length serving only to restrict the 
flow, resulting in reduced output. 
Also the greater the length of the 
screw, the greater the amount of 
mechanical working. 

\ short screw will thus lead to 
ncomplete mixing, with consequent 
uneven temperatures, while a very 
long screw may lead to decomposition 

ith unstable materials such as rigid 
PVC. With comparatively soft ma 
terials such as polyethylene, however, 
t longer serew can be rotated faster, 
with greater outputs, without cold 
material being fed to the die. It 
should not be forgotten that with a 
given length diameter ratio screw, 
the larger the diameter the further 
the path which the material has to 
travel. Thus relatively lower length 
diameter ratio screws are needed with 
larger machines. 

6. Temperature. The coefficient of 
friction between metal surfaces and 
some thermoplastics increases rapidly 
with temperature. A screw surface 
cooler than that ‘of the barrel wall is 
therefore often desirable to assist 
mixing and forward travel. The screw 
should thus be cored for water-cool 
ing. Generally better results are ob 
tained if the cooling water is led to 
the front end of the serew (3). 
Other Features. The higher the 


PARA 


> ao »0 


surface finish of the screw the mor 
efficiently will it act as a pump. Also 
in the interests of cleaning the su 
face should be as smooth as is prac 
ticable. 

The screw should be made of high 
quality steel with as hard a surface, 
particularly land surface, as possible 
to reduce wear. 

The above is merely a statement 0! 
the different screw variables. The op 
eration of the screw is a complex one 
involving feeding, pumping, com 
pressing and mixing. It would be im 
possible in one paper to consider all 
variables in relation to the particular 
needs of each material, and thus a! 
rive at the design of the perfect 
screw, even if all the necessary data 
were available. Working from practi- 
cal experience, hawwever, it is the 
author’s opinion that for the two 
common materials, PVC and polye 
thylene, the following screws repre- 
sent the present optimum in design. 
General 

Hard chromium-plated and polished 
all over, made from alloy steel hard- 
ened on the lands. Pitch roughly 12 
x diameter single-start with vertical 
thrust faces on first 142 turns of the 
lands to aid feeding, thereafter rad- 
iused to avoid stagnant areas. 

PVC 

Compression ratio approximately 2 
to 

Delivery depth from ‘s in, on a ! 
in. machine to *s in. on a 6 in, ma- 
chine. 

Length ‘diam. ratio from 18:1 on 4 
l's in. machine to 12:1 on a 6 in 
machine. 

Polyethylene 

Compression ratio of up to 4 to | 
ean be used. 

Delivery depth can be down to 
per cent of those given above. 

Length diam, ratio from 18 to 25:1 
eon a le in. machine to 12 to 15:1 on 


x* 


50 


a 6 in. machine. 
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Report on .. 

nternational Standards rganization | 
S h | Meeti 

eventh Annua eeting 

Norman Skow | 

Synthane Corp 4 

gt 

Iso. TC 61 neta its ent Annu Meeting it the ny Stic Miter | (Note hi ! j 

Palace Hotel, Burgenstock, Switzer'an’ July 8-13, 19% ‘nce of documents 121 and 122) 

Ninety-five ce legates Tron particlp ting me be} Detern nition ol the Melt Pols 

eountries and one delegate from mber coul thylent nd Polye thylene Compound (Note rh 

try were in attendance. Observers i | present fron the ously circulated a econd draft ISO) proposa i Docu 

International Eleetrotechnic Commission (IEC), the li nent 142) 

ternational Union of Pure and Applied Chemistry (Il As First Draft iSO Recommendations: 

t Mate ils ] Determil of the Izod Impact 


PAC) and the International Congress on Plast 
Plastics (Izod Impact Flexural Tests) (Note: Pt 


(ICPM) 
Six test methods Tol plastics were ipproved for ¢! ously ¢ rculated as F + Draft Prop Docume 
culation to member cou! tries as draft ISO Proposals, 51% 140) « 
methods were approved for circulation to mel ber cou 2 Detel natiol f the Charpy Impact K ik ae 
tries as Draft ISO Recommendations ind four methods f Rigid Plastics (Charpy Impact Flexural Test) (Note : 
were approved for submission to the ISO Council for final Previously cir ulated as First Draft Proposa Docume! 
action. These methods are listed at the end of this news 139) ¢ 
tem. Incandescencs Resistance { Sell 

The American delegation at this neeting consisted tinguishing Thermos ting Piasti (Note: Previou 
C. Howard Adams, Robert Burns, Gordon Kline, A. ‘ culated as First Draft Proposal—Documem 141) 
Webber, Norman 4. Skow, Ralph Witt, E. ¥ Wolford «ana j Thermal St hilitv of PVE nd related Copots 

hy the Congo Red Method iN 


p. E. Willard. We are proud to say that hl ost of these del 


n good standing 


egates are me mbers 


Skow attended as the official 5.P E. representative 

ISO (Internat onal Organmizatiol for Stat dardizatiot 5. The i] Stability of PVC and ted Cop ‘ 

has as its objective the development f stundards u the ind their © pound by tl Discoloration Method (Not 

vorld with a view rf fac litating nternat onal exchange Pre. jously eireulater First Draft Prop 1) 

of goods and services nd the a elop nit 1 itu ( 1 nt i24) 

operation In the sphere 0! ntellect ntific, teem ( Bleeding Coloral {) | th (Note: VI 
‘tivities ISO TC 61 «te isly circulated First Draft Proy Docu 


logical and economic «at 
sively with Plastics ent 125) 
The Eighth Annual Meeting 0! ISO/TC 61 will be hele Methods Approved for Submission to ISO Council 
n Washington D.C. November 6-5, 1958 and again S.P.E 1 isO TC 61 (Secretar at-71) 108—Dratt ISO Ree 
will take an active part In this important activity mmmendation No. 1 Determination of Boiling Water dott 
Methods Approved tor Circulation to Member Countries \bsorption of Ph 
of ISO/TC 61 As First Draft SO Proposals: 2 |SO/TC 61 (Secreta at-72) 109—Draft US! 
1. Determination of Tensile Properties of Plastics Recommendati hore ' 
z. Recommended Practice fo Compression Molding Methanol Soluble Matter of Poly 
Test Specimen Thermoplast Materials. Iso TC 61 (Seere 
de Recommended Practice fo Injectior Molding Test mmendatiol No. 123. Determinatiol of Free Phenols 
Specimen of Thermoplastic Materials Phenol-Formalde hye Moulding 
TC 61 (Secreta 1¢-74) 111—Dralt ISO Res 


4. Recommended Practice Compressiol Volding 
mmendattor No 1224 Determinatiol! of Free 


rest Specimen of Thermosetting Materials 
As Third Draft Proposals: ind) Ammonium Compoul ds in Phenol-Formate 
! nd Test Mouldings (Sen Quanitativ' Method) 


for Conditioning 


1. Standard Atmospheres [0 ! al 
kort 
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reasons why 
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are first choice’ among plastics 
manufacturers and processors 


“BALANCED HEAT CONTROL” 
“CAST-IN” CYLINDER HEATING 
“QUICK-OPENING” DIE GATES 


ONE-PIECE 20:1 Le/D RATIO 
CYLINDERS 


SINGLE WALL XALOY-LINED 
CYLINDERS 


CONTROL CABINETS MEETING 
J.1.C. CODES* 


RUGGED CONSTRUCTION 
THROUGHOUT 


A COMPLETE LINE OF EXTRUDERS 
(UP TO 12”) 


MATCHED ACCESSORIES 


FEED SCREWS FOR EVERY 
EXTRUSION NEED 


*Joint Industrial Council 


4 


General Offices and Engineering Laboratories: 47 West Exchange St., 


Akron 8, Ohio 
EASTERN PLANT: 384 Getty Ave., Clifton, N. J. 


SOUTH: The Robertson Company, Rutland Building, Decatur, Ga. 


WEST: S. M. Kipp, Box 441, Pasadena 18, Cal. 


MID-WEST: National Rubber Machinery Company, 5875 N. Lincoln Ave, 


Chicago 45, Ill 


CANADIAN: F. F. Barber Machinery, Ltd., 187 Fleet St., West, Toronto, Ont. 
EXPORT: Omni Products Corporation, 460 Fourth Ave., New York, N. Y. 


Make NRM Thermoplastic Extruders and 
accessory Equipment your first choice, too, 
and profit by these 10, and many other 
design and operating advantages. Learn 
more about the NRM full linc by writing 
for more details today. Our plastics engi- 
neers Will be happy to discuss your extru- 
sion requirements and recommend the 
right type and size NRM Extruders and 
Accessories to do your work most effi- 
ciently. There's no obligation. 


ae 
a =" 
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Kitty 


jas. R. Da es ecie 
B Y r f Capae Industries, Ine., eff \ rr 
¥ are page ¢ 
N | 
O e something Read Pechni ( 
rganizal ion 
Under the Administrative Technical ¢ 
e dence ruitiage ig ] 
Ose comn ‘ ‘ al \ 
“The objects of the Society shall be to pro- rator, Gi t. We 
mote in all lawful ways the Arts, Sciences, from the Educa oscteteacicg San Mec 
and Engineering Practices and Standards 
connected with the utilization of plastics.” (August Journal), a b tont 
| nel } n Dilastic wor ode il) 
for thy Sections toward wetter Set duent 
program (to be mailed inp September) 
Veet ommiitte i\t pu tle 


Greenwt a “RETEC Procedure Manual” }) 


Open Letter to SPE Members thc 


Dear Fellow Members: 28th to Sist, 1958). Also, four outstanding RET 
re }) nhned | rm the re oft Veul (Butta Sep 
\ Vear ago in yout July Journal | had the Lope est, On Stl Ch ! () 
privilege of writing you on some ideas I had about and Los Angeles, No Ith.) Im the iblicat 
ur SPE. Now these “ideas” seemed to b long . = x 
Comn ee surprise for vou In you 
range They were not mine in origin but by col Sonne). und of course glans ave holes made t 
ection, They had been gleaned from our Journals toa fu time editor next veat Che Ad ‘ trat 
etters, books, and discussions with fellow members Overatine Con 
It is with humble prid it I review the they are m 
derful progress that has taken place during tl 
past year. Through the sincere efforts of you, the Phere b compte = ager Way in ' ru 
member, in the capacity of national and local off and By-Law ng ne I 
cers, chairmen and committeemen, authors, speakers e and com ter In | loa LDP 
and educators, and with the fine staff at Athens and cport an ts pictu Maar 
Greenwich, all of these “ideas” are beginning to tak« re carrying it fir project ent 
shape. tudent membet r SPI na ‘ 
May | review a few of these for you We have stitute Committee” Inde}? the ruldance ! } 
published and sold approximately 5,000 copies of President Formo. Fer a f t) lam quite g 
our first technical volume, “Quality Control for ful to you, the officers and our Pr 
Plastics Engineers” edited I Debing [Two more 
books are in writing and are due in publication Let us look ahead to new « \ £ 
late this year, “Injection Molding, Revision #1 by n numbers to o0,VWU, & cont 
Islyn Thomas”, and “Thermoplastics Processing” by ture, Wr ea manageme! tructu ae ee 
E. C. Bernhardt. Jules W. Lindau, Administrato: NEW 
of our Technical Committees . ooking for ar oncepts are nec ry to make these ¢ 
author for our next volume “Thermosetting Proces ttainab Let 
sing.’ Our Inter-Society Relatior Committees are meet the cl eng 
ar? vt? 
Inder Way and ready t erve oul ther committees e 
ind are reporting to the fine new section oF the nS 
\\ ! era | 


ire getting well organized and offer a_ proving 
ground to each of you ir technical area of you 
choice such as “Plastics in Ele cal Insulation 
Plastic n Building “Inject Molding nd a 
eight others. all with mar -committee potentia f 
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Let’s use I.S.R.! The Professional Activities Groups 


Regional 


Hot Runner Molding 


BUFFALO SECTION 


Hotel Niagara, Niagara Falls, New York 
September 27, 1957 beginning at 10 a.m. 
Hlot Runner Molding—a review 

Ernest Moslo, Moslo Machinery ( 
\utomation in Hot Runner Molding 

J. A. Kavanaugh, Standard Tool Co 
Materials for Hot Runner Molding 

Richard W Miler, Dow Chemical Co 
Luncheon 
Practical Hot Runner Molding 

J. R. Grenier, Protective Closures Co 
Panel Discussion 

W Kendall, moderaton 


The last talk will be followed by a discussion period 
hen a foul peakers W participate in the symposiun 
ind) either olve many problen or at least engende 
fTicient discussion t forn ndividual conclusior 
ether or not to utilize this molding approach, 
Some 20 Sections of SPE within a 400 mile radius of 
Butta vill be contacted through mailings and a goodly 
epresentative attendance is expected, 


The Committee is: Haiman S, Nathan National Vice 
President Honorary Chairman; General Chairman, R. W. 
Miller: Program, Gordon Storin; Panel Moderator, C. W 
Kendall; Publicity, J. P. Healey; House & Arrangements, 
I Loge Registration, A. Engle; Treasurer, kK. L. Ditzel 

Chere is a wide interest in this phase of plastic mold 
ng and as it is most controversial it is hoped that this 
RETEC will clarify many of the problems and point the 
ay for those now in doubt. 

Registration fee is four dollars. For your reserva 


ion write to R. W. Miller, 3 Hillview Court, Lewiston, 


lsocyanates 
| UPPER MIDWEST SECTION 


October 8, 1957 
Curtis Hotel, Minneapolis, Minn. 


The Upper Midwest Section of the S.P.E. is: spor 
ving an Isocyanate Symposium on Tuesday, October 5, 
1957 and extends an invitation to all members of S.P.f 


ind other technical societies to attend this informative 
mnference. 
This is another in a series of regional technical con 
ferences designed to bring up to date information on the 
ever growing family of plastics materials before indus 
trial leaders as well as to allow the interchange of ideas 
of mutual interest. 
The program, to be held at the Curtis Hotel i 
Minneapolis, Minnesota is as follows: 
4:00 A.M. Recent Advances in Urethane Materials 
Dr. C. H. Wilson, Dr. W. L. Riedeman, Uni- 
versity of Notre Dame 
\ Comparison of Properties Between Polyester 
and Polyether Based Isocyanate Foams 
M. J. Sanger, G. T. Gmitter, E. M. Maxey, 
The General Tire and Rubber Company, 
Akron, Ohio 


Bitty tree 


echnica 


Conferences 


Flexible Urethane Foams Derived From Poly- 
ethers 
S. Davis, J. M. MeClellan, M. C. Frisch, Re 
search Laboratories, Wyandotte Chemicals 
Corporation, Wyandotte, Michigan 
Question and Answer Period 
12:00 Noon Lunch 
1:30 P.M. High Temperature Urethanes 
V. V. D’Anciceo, Carwin Polymer Products, 
Inc., North Haven Connecticut 
Rigid Urethane Foams 
M. E. Bailey, R. C. Kuder, Allied Chemica 
and Dye Corporation, Buffalo, New York 
Molding of Resilient Urethane Foams 
R. E. Knox, W. J. Touhey, E. 1. duPont ce 
Nemours, Wilmington, Delaware 
Storage Characteristics of a Polyurethane 
Resin 
Dr. Joseph G. Fuono, UL. S. Naval Powde 
Factory, Indian Head Maryland 
Question and Answer Period 
Advanced Registrations may be sent to Mr. Willian 
Brooks, 1839 Carl St., St. Paul &, Minnesota. 
Registration Fee $4.00 


Preprints of talks will be made available 


Polyethylene—Properties and Uses 


SPE — RETEC — Cleveland, October 17 


“Polyethyle hes Properties and Uses” is the theme ot 


the Society of Plastics E1 gineers Regional Technical Con 
ference which will be held October 17 at the Hotel Carter 
n Cleveland, Ohio. 

The program for the conference follows: 

9:30 A.M. Polyethylene-Properties 
Moderator: W. O. Bracken, Hi-fax Sales, Hercules 
Powder Co 
Introduction and History of Polyolefins—J. K. Honish 
Product Mgr., New Products, Bakelite Co. 

Low Density Polyethylene—R, M. Campbell—E. I. 
du Pont de Nemours & Co. 

Medium Density Polyethylene—F. C. Sutro, Jr. 
Manager, Technical Service, Spencer Chemical Co, 

Linear Polyethylene—G. H. Sollenberger—Technical 
Coordinator, Koppers Co. 

12:30 P.M. Lunch 
Luncheon Speaker: Bill Veeck, Baseball Promoto) 
2:30 P.M. Polyethylene-Use: 

Moderator: F. A. Martin, Senior Section Head, Hoover Co. 

“Blow Molding’—E. E. Mills, Consultant 

“Injection Molding’—Milan Krajcik, Wooster Rubber 


Herbert Fackler, Vice-President, 
American Vuleathene Corp. 

“Film”’—C. J. B. Thor, Visking Corp. 

Advanced reservations may be sent to Mr. E. J. Has 
kins at Zenith Plastics Company, 3901 Superior, Cleve- 
land 14, Ohio. Make checks payable to Cleveland-Akro1 


Section, S.P.E. 


“Pipe Extrusion” 


Registration fee: (Includes luncheon and preprints) 


Advance s 
At Conference $10.00 
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New You k. 
J 7 ( 
« 


Plastics for Airborne Electronics 


Detroit Section 3rd Annual Conference 
SOUTHERN CALIFORNIA SECTION September 27-28 


Si. Clair Inn, St. Clair, Michigan 
Hard working chairmen, Leo Costanza and Robert 
Steinman of the Southern California Section of the S.P.E “Llastices for the Automotive Industry” 
nave al in | il inus i \ err ctive st f = Moderator nd | 1) \ 
for their forthcoming RETEC on airborne electronics & 
Subjects covered during tl! 


Electrical Properties f Plasties as Influe ‘ \ Red op I ! \ ( p \ 
Cure Conditions J. J. Knudser Re-Evaluat f Mix M 
) 
Dielectric P re S f Plasties ( nt Dr. J. N 
Burkart Dura Stic I’) duc 
‘h tent 
Urethane Coatings Electrical Insulatior The 


Ucinite Div., United ¢ Fastener 
6. “Silicones in Electror Systems’’—k. H. Hoffmar 
Che Application f ib 
7 Eneapsulations f E leet ( Systems’ R M 


‘Nloderator— , torfer, Chrysler Cor 
10. “Printed Cireuits’—Dr. L. H. Ott 


Panel on Foams 
ll. “Plasties in Guided Missiles” M A. Nadle) Polyurethane Mi etal \ Danie a; 


‘ \ 1) 
Dryden Rubber D n, Sheller M tur 
iddition to the prograr ibove, there w be a 
iIncheo! acoruss on lastics ! the Earth's satellite Rubber D H.R Mane \ 
Project whic! W be partic arly nformative ind tion Goodyear Tire nd pany 
timery Vinyl—Mr. Henry | Allen, \ President 1 
The symposium will be held on Monday, Novembet Corporatior 
llth, at the Ambassador Hotel, 3400 Wilshire Boulevard, Friday Night Banquet Speaker 
Los Angeles. Because of the length of the one-day pro “Challenge to Plasties"—Hiram MeCann, Editor Mod 
gram, the meeting will start promptly at 8:50 A.M., the Plasties 
committee has announced Ladies are cordially ed, A lad 
ned for both day Saturday, September 28, De red 
Any questions or correspondence concerning the syn tion day at the St. ¢ Country Club { 
posium should be directed t Mr. Walter H. Kadlec, ng, and so forth, This | be fo ed by ! 
Ek. I. du Pont de Nemours & Co., 2930 East 44th Street, lance In addit to the above talks, we are pla i 
Los Angeles 58, California talk on automatic comy 


Left to right—sitting: Erik Erickson. Finance; Mac Nichols, Publicity; Gordon Thayer 
ception Secretary; Roy Smith, Prizes; Bill De Galan, Asst. Finance; Harry Haaxma 
Speakers; George Taylor, Member Registration 


Speakers—Asst. Chairman: Mary 
Program. Left to right—standing: Bi 
Jim Carelin, Sgt. at Arms: Don Skoog, Asst 
House: Mike Herzina, Banquet: Jack Morrison, Printing; Wm. Cruse 
tration (not shown). 
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Denny Re 

20ggINn 
Co Reg stration Harry McGowan 


Reception (not shown); Ernest Widlund. Company Reg 


| 
l. “Effects of Hardeners on the Electrical Properties Mr. D. Larmes % 
f Reinforced Epoxy Laminates’—R. M. Maybe Brooklyn Plant, | Mot ( 
2. “Predication of Mechanical Properties if the Vacuun Meta my nd It \ 
Determination of the Electrical Properties of Plas notive Industry ey 
tics”—J. Del Mont Mr. Milton Z. Tl n, \ | lent ear: 
© 
Mr. Norman W. Davis, Technical Director 
*Poly irethanes in Eleetroniec Systems” Ben Cat Fiberg ss Industri 
%. “Plastic Coatings—Conductive and Insulating” Stewurt S. He vell. F. J. Stokes Co ‘Bake 
"Progress Through Plastics Engineering''—l4th ANTEC Committee 
| 


National Membership Committee 


Membership Committee Program 


2 To All S.P.E. Members: WEST COAST AREA 


Roland kK. Griffith, Chairman 


Dear Fellow Members: 

Pacific Northwest D. W. Leuthold 10) 
Rocky Mountain J. Ellis Chaney 5 
a Your first reaction to this statement may Southern California C.C. Zimmerman a) 
z me of irritation, but it is your problen South Texas Robert R. Bencl ln 


tter Societv. You want 


Earl Wilson, Chairman 
You want better Technical Conferences, 


Be bot ANTEC and RETEC. Central Indiana L. I. Davis 25 
Central Ohio William Croll 


You want more Technical Books sponsot ‘ 
Chicago Earl Wilson L100 


Cleveland-Akron William Messina 
And Ve could continue to enumerate Detroit R. C. Oglesby v0) 
ny more activities that you expect you Kansas City (), E. Kuhlmar 20) 


Kentuckiana J.C. Whit 15 


co Society to give you 
Miami Valley Paul L. Caldwel 30) 
y Your Society functions only on initiator Milwaukee George Gray 20) 
fees and dues collected, and the cost of our Northern Indiana Harry B. Bolsor 15 
perations has continued to rise as has St. Louis W. P. Bussart 25 
erything else. Toledo D. R. Bowlin 15 
Southeastern Ohio Ray Baker 10) 
In order to do all the things that you Mid W wy 
Mid-West ictor illest: 25 
have asked for, we must bring our membet pper ‘ ‘ ( rT, 
+ hip list up to a total of 6,400 by January, 

1958 NEW ENGLAND AREA 
Membership in our Society is an honor Albert R. MeIntyre, Chairman 
on to all in our i st t is o you to 
an It is up Connecticut Davis Mersey 30) 
st your Section’s Membership Chairman Gim P. Fon; 

a saste sve wim Fong 
t urning ove to lé lil es oO Ose 
rv t mn ng ? h m the name: f th Pioneer Valley Henry W. Cox 21) 
> ne? whon you feel are good prospective Rh Solas and 
embers, and whom you feel would benefit Chen on 
oo easte ass. Is aretZ 
’ Or better still get an application blank 
signed, sealed and deliver it to your See MID-ATLANTIC, CANADA, AND 
Ke tion’s Membership Chairman. SOUTHERN STATES AREA 

- Support your Society by actively going Edward L. Larkin, Jr., Chairman 

/ it after new members, so that your So 
ety can better work for you Baltimore-Washington heiton Moors 

Binghamton J. E. Gwyn 15 
& Buffalo Charles W. Kendall 25 
Sincerely, 

t res Newark Robert Fox 120 
M Northwest Pennsylvania J.C. Reib 20) 

Jiembershnip Committer 
Ontario R. F. Harrisor 30 

3 

Philadelphia Samuel H. Greenwood 80) 


Pittsburgh Neal J. Bricke? 20) 
Quebec R. A. Noble 20) 
Rochester (. Burton Wing »() 


Souther? R. W. Kruze 20) 
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Department of Commerce Bulletins EXposu gh hu 

rhe ises In weight as his } 

Two reports of research for th Polymer Evaluation Handbook. | ”" 

Armed Forces on polymers, one dea H. Adams ind others, Mons 
ing with synthesis of boron materials Chemie; Co., for Wright Air Ds Plastic Pipe 
and the othe. with the pest met velopment entel }1% | j 1) 
for determining dynamic mechanica pag (Order PB 121870) sed a 
es hh. bys gceqd fo) 4 + of mmerce 
properties, hav een released OTS, S. f Flexible 
lustry u rough {Fic Washing 25.) 7 wstic Pipe. After carefu 
nical Services, U. S. Department otf tended to standardize polymer evalu the L'. S Bureau of Standar ' 
Commerce. tior vork done n th iborut ‘ with ¢] 


Research on Boron Polymers; Part \ Force col teTOrs. A ( ene Pipe Standards Committee of The 
1. W. L. Ruigh and others, Rutge Ist Vas ud training: imex Societ f the Plast Indu 
| niversity for Wi ght ay ‘ 1) perienced techni personnel, The CS 19 deve 


ment Center, Sept. 1956. 36 pages. $1 Olume provides a system for obtain shimitted to. the ndustry for al 
(Order PB 121718 from OTS, | S ng a maximum amount of useful i prova approval has now. beet 
Department of Commerce, Washing formation on small quantities of ex btained and the Revised St 

ton 25.) This report cove) ne phast perimental polymet It also cor ! eee CS 197-5 

f a broad estigatior ! eKground infor moon princip vier Plastic P 
hvdrolytically stable polyme uation, properties and Measure ld, 19d 

exceptional fuel and oil resistance, and ents ind tne signiheanes the of CS 197-0 ue 

nto preparation = of materia for nature and behavior of polymers, and fron the Superintendent rf Docu 
evaluation as hydraulic fluids and physical characteristics Of pists ents, U.S. Government Printing Of 
quids. The volume deals” primarily elation ft each other and to othe fice. Washington 5. D. ¢ 

with the synthesis of alkyl and ary Classe rt terials. Interpretation copy. Copies of NSF's “A Stud 
boron dichlorides used as intermed concept re liscussed as the} Pla c P Potable Wate 
ates for the synthes Ss Of boro sul to appraisal of evalu tion nrormat piv’ are available trom the 

stituted borazones and of tri-B-1 nd data the Plast Industry, 250 Pant \ 


butyl-borazole, Al Evaluation of Low-Dielectrie Glass ie, N 1 


S of analvsis of organo-boror > 
tudy of th Fabric. F. Werren and B. G. Heebink, 
compounds, with emphasis on develop 
ment of a method for analysis of "S Dep 7 Small Metal Parts 


boron in borazoles. Preparation of B ! { / 


hbeta-chlorovinylborazole also rece ‘ Center. Oct. 1956. 24 pages. 75 « ‘ rick Manufacturing Cor eputed 
considerable attention, and the result (Order PB. 121859 OTS we the world’s larcest 
indicate eventual solution of the prob tandard igs, clips, te 
em of the preparation of boron poly vire forn describes their complet 

Survey of the Methods Used to ard part prouped ace 
Determine the Dynamic Mechanical the ng most common use, and are 
Properties of Polymers. O. R. Al» tilable from 
lafia, Picatinny Arsenal, U. S. Army atts Small Metal Parts Catalog N 
Sept. 1954. 35 pages. $1. (Order PB available from Zier M 
121767 from OTS, U. S. Department turing Corp., Beechwood Avenue, Ni 
ported in this volume are the results will 
of a literature survey of the best anti Consulting Services 
methods to determine the dynam the “E” fibers. Dat The edition of ONSULTING 
mechanical behavior of polymers, +] the SERVICES 1957, pu t 
the mechanical properties of test ma \ ciation of Consulting Che 
} vere perio} crecurit and Cher Wo Engines 
strain, A general theoretical treat be the pare Ri ed st 
ment of the information is achieved bh page 6x9, Tor ea nahn 


classifying test methods for conve Effect of Moisture Sorption on Sl. per copy 
ent discussion and comparison. The Weight and Dimensional Stability ot t offer ealt if 


best techniques are grouped into thre: Alkyd-Isocvanate Foam Core. V. ¢ ind guidance for profitabl ndu 


major divisions-—attenuation methods, setirerho ind | W. Kuenzi, Forest busine nail branene 
resonance methods, and direct stress Products Laborat ry, Forest Si vit directiol for Tinding the rignt 
strain methods—and the divisions are U. S. Department of Agriculture, fi consultant to solve probl 


subgrouped. The methods are dis Wright Air Development Center. Sept Paeture process improvement 


cussed in regard to ease of operation, Loe 4 pages. S1. (Order PB 121800 eure ind development, plant d yr 
degree of accuracy and precisio? ind from OTS, U. S. Department of C ind analytical and testing: Work n 


‘ost of instrumentatio1 erce, Washington 25.) TI i x ts modern aspect 
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NEWS 


New Hull-Standard Plant 


\ pliant building it Hatboro, 
ne completior to house 
panded nufacturing facilities of 


Hull-Standard Corporation of 
Abington, nufacturers of the 


know? Standard transfer and 

molding presses, The 

ot five ere tract 20> miles 
of ladelphia, was erected 


muy \ to iccommodate the grow 
micklog of orders for the firm’s 

ne Hull-Standard Model 99A Fully 

\ut tic Transfer Molding Press 


Introduetior ol thve econd resin in 
| tiflex serie innounced to 
lav by Ce nese Corporation of Amer 
| polyolefin, designated 
Fortiflex ASOO, now in commercial 
yrroduction in the company’s Houston, 
Dex pliant Warehouse stocks of 
Fortiflex AS5OO are now on hand for 
pment from Newark, Chiea 
Le Angele nd Houston 


Injection Molding Machine 


| t 6 & ounce plastics in 
molding machine on the mar 
ket tocdeay claimed by The Hydrau 
Co., Division of 
Koehring Company, Mount Gilead, 
Ohio, in their new Model 200-H-6/8 
hiel is recently offered to the 
1) tic ndustry. At full clamp stroke 
x in ton? ye 720 cy ‘les 
vr hour are possible nd as many as 
WH) Nour vith reduced 
oke 


Auburn Changes Name 


The directors of Auburn Buttor 
Work Irv of Auburn, New York, 
pproved hanging that con 
pany: me to Auburn Plastics, Ine., 
The September 1, 1957. Reasor 
the change, according to John H 
Woodruff, President of the 81> year 
afin the changing nature of 
\ul i! bu ness 


Reed Prentice Moves 


Reed Prentice Corp. branch offies 
Michient moving from Detroit 
rters in Dearborn at 28705 


Michigan Avenue 


Nylon 6 Plant 


Ihe Foster Grant Company of 
Leor ter, Ma innounced that 
ts new plant for the production of 
Nvion ¢ t Mancheste N. H. will be 

peratior il ind November 
} 
/ 


of the 
industry 


Dielectric Seals 


The Dynatherm Division of Guild 
Electronics announces the successful 
achievement of dielectric seals on 
polyurethane foam material. This de 
velopment is the result of years of 
research, development, Liaison 
work with several polyurethane man- 
ufacturers. 

With the perfection of this new 
process, Dynatherm has initiated fab- 
rication of production equipment which 
will be available to the trade at an 
early date. 

Patents have been applied for to 
cover the new equipment and process. 
Several high ranking executives in the 
industry predict a polyurethane foam 
fabrication boom to match the ex 
panding facilities of foam manufac- 
turers, For further information on 
this new polyurethane foam heat seal 
ing process, contact Dynatherm Di 
vision, Guild Electronics, 388 Broad 
way, New York 13, New York 


Polymeric Plasticizer 


Processors of vinyl compounds for 
service under high-humidity condi 
tions will find of special interest a 
polymeric plasticizer of high perma- 
nence for vinyl chloride polymers, re 
cently introduced by Rohm & Haas 
Company. The product, Paraplex G- 
54, is of particular interest for appli 
cations where freedom from exuda 
tion on exposure to high humidity ts 
ssential. 


High-Speed Machines 


Designed for modern mass produc 
tion in plastic molding operations, the 
world-famous Battenfeld high-speed 
injection molding machines offer ful- 
ly automatic operation and many 
other advanced features. 

Complete data specifications 
for all Battenfeld models can be ob 
tained by writing Molding Systems, 
Danielson, Connecticut. 


Spencer Nylon Plant 


Production of nylon has com 
menced at Spencer Chemical Com 
pany’s new nylon plant at Henderson, 
Kentucky. The plant is producing ny 
lon resins which will be used for a 
variety of molding and extrusion ap 
plications. 

\ pilot size nylon production unit 
also has begun operating at Hender 
son. The pilot unit will study ways to 
provide new and improved nylor 


resins 


Du Pont Fluorocarbon Resin 
A new Du Pont fluorocarbon resin, 
expected to open up many electronic 


ipplications previously not attempted 
beeause of processing difficulties, was 
displayed publicly for the first tim: 
at the Western Electronics Show, 
August 20 to 23 at San Francisco. 

The new material, called “Teflon” 
100-X perfluorocarbon resin, ap 
proaches the outstanding heat resist 
ance of “Teflon” tetrafluoroethylene 
resins but has a melt viscosity low 
enough to permit extrusion in stand 
ard equipment. 

“Teflon” 100-X can be processed 
easily into jackets for coaxial and 
multiconductor cable, aircraft wiring, 
electrical hook-up wire, flexible and 
rigid printed circuits, and electronic 
components 


Paste Colors 


A wide range of paste colors cus 
tom-tailored for liquid epoxy resins 
ure now available from Color Divi 
sion, Ferro Corporation, 4150 East 56 
Street, Cleveland 5, Ohio. In a med 
ium of 100% epoxy resin, the Ferro 
pastes provide excellent color disper 
sion, minimum effect on hardening 
time, minimum effect on end propel 
ties, and high color stability 


New Plastics Producer 


Minneapolis-Honeywell 
Company has entered the field of 
plasties production. 

The company has begun full-sealk 
production of epoxy casting and pot 
ting compounds designed especially 
for use in the electronics industry 

Manufacturing operations are cen 
tered in the company’s main plant it 
Minneapolis. 


Meter-Mix 


The Meter-Mix Corporation is now 
handling the design, manufacture and 
sale of the proportional metering. 
mixing and metered dispensing sys 
tems formerly supplied by Applied 
Engineering Associates of New York 
The Meter-Mix Corporation will op 
erate as a division of the Federal 
Machine Tool Company, manufactur 
ers of precision equipment. 

Mr. Marvin Schneider and Mr. So 
Schneider, both formerly affiliated 
with Applied Engineering, are now 
associated with Meter-Mix Corpora 
tion, coordinat 
with customers requiring special pn 


Ing technical liaiso. 


cess equipment studies. 

Meter-Mix equipment is used fo 
processing multi-component reactive 
liquid resin formulations such as the 
epoxies, polyurethanes, polyesters, 
polyamides and polysulfides, Ultra 
short pot-life mixes for productior 
work are readily handled by this auto 
matic proportional metering and mix 
ing equipment without freeze-up o1 


iny clean out burden. 
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Polyflex Price Cut 

An aver ige price reduct 
per cent in its Polyflex 100) ser 
biaxially oriented  polystyre1 
been announced by Plax Corp., Har 
ford, Conn. The reduction, eft 
immediately, is for thicknesses 


from two to ten mils 


Cycolac Plant 

$10,000,000 chemien] 
resenting Borg-Warner Corpo 
first large scale investment in t 
plasties field, has gone into pn 
tion, the corporation announced ¢ 
day. 

The plant was constructed 
ufacture a new heat-resistant plast 
material known as Cycolac resir 
vill be operated by the corpor 
Marbon Chemieal Divisior 


Penn Plastics 

As a result of a year-long exp 
sion program, during wil i 
olume doubled, Penn-Plastic ( ry 
Glenside, Pa., has installed th 
init of a planned series of fully 
matic compression molding fac 

The new facilities will be hor 
the addition to the firm’s plant 


vas completed early this. 


Fiberite 6100 
Designated Fiberits 6100 W 
Minnesot i) the new Comp 


equals the re resistance 


mines and polvesters but elimi 


the variabk roperties so ofter 

is deterrents for these latte) 
resins. Shelf life of Fiberite 6100 
xceptionally long. The mat 
it over 5.0 izod in pact and yet 
fer or plunger molds « lv. The 
terial is ar “usbestos cord reint 
base, In portant properties are: M 
ed shrinkage of nohe De? 
(for close tolerance mold ne nad 
mensional stabil tv), flexur 
of 22,500 p.s.i. and tensile of 10.000 
Conten plated use will be n pp 
tions where melamine and kyvd 
have been used. Other possib 
heavy duty sockets, receptia 
nsulators 

Further information ean bs 


tained by contacting the Winona, M 
nesota plant or Newark, Chicag: 
Los Angel s offices 


Hostalen Accepte 


Hostalen, in all grades, 


been accepted under tne Canad 
Food and Drugs Act. This is 
polyethylene of the so- 
pressure” type » recel ic] 


ceptance 

Data on the types nd vrade 
Hostalen and details of pn 
ind fabricating are availabl 
Hoechst Chemicals Company 2) 
Bates Road, Montreal, 9 Dw 
enue, New Toront: 
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John W. Decker My I), 


Men In the News 


ASTM Awards Philip B. Watson 
Twelve technica eaders Phe retin pb. W 


Watson { 


Albert George Henry Dietz, 
q ling E d James W. Simmons 
Construction, Massucht ly titute H&R Indu \ 


fessor of Building Engineering 


tructive eadersnip 1) thie vorkK J W al ‘ 
Cor ttee C-19 on Structur Sine 

vic) ( tructions, ind fo. notahl. xt a re 
ontributior n Committe D-20 or \ wht ie vethy 
Plasties, and t ther ASTM ur 


Frank Walter Reinhart, ¢ 

Plasties Section, National Bureau « 

Standards, Washington, D. C.. re 

Paul P. Dickes 
| |’ 1) 


= 


ne ‘ dership ( \ 
nad t | | ( | 
ributior the so yu | M 
rm ‘ | Dic 
\ { Ss ( 


Herbert A. Pohl nartnes 
Dr. Herbert A. Pol if the du Vs 


Experimental Station has been ap — one 
pointed to the staff of Princeton U? | H A 
| tv Lecture? na Re ‘ CT \ 
t inde} tl ti | 
He ll be Group Leader « he 
. Wit the bject 
ire! ad ‘ 
Robert A. Paisley itive b 
} Stit t} Dp ! 
ne ! } 
} (‘uston Vik 1) 
( \le I") ( 
ition nnounced recently Jerome T. Coe 
Jey 
George G. Stier rt i t 
lop 
stier, Vice pre 
( 
{ | | tics D 
Nop ( ( 


\l 
president. vresented William Demarest 
th the tr litinr Dey 


John W. Decker, formerly East e Nation Associat oH 


District tles representative for Ne Builder 


VI have rendered outstanding nt Amerien Coy 
ce to the American Society for Test pany | t R 1) ‘ 
ng Mater us, particu rly te tery Wait 
act 1 
16 when they receive Awards of Me ifacturing 
Citat Collett ds M 
bers 
| | 
! 
‘ 
# 
ind 
4 
‘ N 
\ 
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UNITED STATES 


ELECTRICAL MANUFACTURING 
July, 1957 


Abstracter Bennett) Nathanson 


tsing Boolean Algebra to Design 
Statice Control Cireuits—Staff Report 


H n actu history of 
der Baker 
hey ifacturer rf it 
‘ pressior 
t origina 
p nufacturers pply 
control 
‘ pl procedure 
bot) re whieh 
t facto 


MATERIALS AND METHODS 
June, 1957 


Abstracter: Walter A, Gammel, Sr 


Selection and Design of Fluoroecarbon 
Plastics Maleolm W. Riley 


Mater nd Methods Manual N 
1 he engineet 

} ting ti if TKI (tet? 

+} ) (chlor ty 

1 \ rhe’) must au 

rticle he ie 
roperties of TEE (Teflon) th CEI 
(Ke | Fluorothe nea Grenitror 
HILL). Both oft we nt chemical 1 
istance, high thermal stability, good 

ctrical propertis nd nonstick 

Phe ce nd fabrication 
dered 

Numerous charts and graphs con 
pare the ffects of temperature, give 
ty pl physical and mechanical prop 

es, state the effect of fundemen 

bles upon the properties t 
ric strength of CFE is some 

t bette than TEI it elevated 

es, The everse true, 
having no strength beyond 
and TFE iittle beyond 600°F. 

\ fluorocarbe car be 

the 4 f tings. ex 


AROUND THE WORLD 


trusions, nates, or moldings, be 
use of their nature the fabricating 
ind forming techniques play a most 
mportaunt part in selecting the ma 
terial to be used, Fluorocarbons cat 
be machined and by new techniques 
even bonded. TFE can be welded to 
tself at about 700°F under approp 
riate pressure. As laminates the TFE 
ind CFE provide the ultimate for 
printed circuits for critical require 
ments und service 
ngs may be applied from dis 
persions or suspensions by brushing, 
dipping, or spraying followed by fus 
ng at high temperatures. Coatings 
may be 4 mils typically. Wire insu 
lation s made by slitting tape from 
sheets of TFE. 

References are quite complete and 


ire up-to-date. 


Toxic Fume Exhaust System’ Uses 
Ceramics, Metals, Plasties Josep 
H. (rett 

Article is report on an award win 

ne design Imaginative way wl 
vhich author used PVC headers fo 
nlet water, for vapor condensate, con 
densate drain tube, ducting, stacks, 
ind lining of steel body sections and 
polytetrafluoroethylene gaskets — en 
ibled him to achieve increased capac 
ty, and reduced maintenance cost yet 
provide a more flexible system to ex 
toxic fumes emitted by 


strong acid ervironment 
Which Organic Coating? Howare 


R. Rothenberg 
The author provides a quick work 
ng guide to he Ip the engineet select 


the best coating or group of coatings 
hat will meet the performance, dec 


ative, and cost requirements of his 
product, Hints on narrowing the sé 
lections down to seve ral or even one 
ire offered as are suggestions fo 


preparing a coating specification 


* 


FRANCE 
INDUSTRIE DES PLASTIQUES 
MODERNES 
June, 1957 


Abstracter: Hans Mayer 
\. ©. Polyethylene Waxes for In- 


jection Molding 1. Destabl 
A.C. polyethylene wax is pure 
polyethylene without similarity 


to vegetable or mineral waxes, It 
is therefore absolutely neutral and 
perfectly compatible with the polye 
thylenes 

Addition of it to high pressure 
polyethylene compounds tends to im 
prove the moldability and will tailor 
the material for the special applica 


tion ce sired 

However, the addition must 
dosed properly to achieve the proper 
fusion index for the mix. Besides the 
need of correct knowledge of the in 
dex of the molding material used, 
the size of the part to be molded will 
have to be considered to arrive at the 
proper percentage of wax to be add 
ed, 

A.C. polyethylene wax is a good 
vehicle for coloring matters and _ its 
iddition to the molding compound 
will not interfere in achieving even 
color distributior 


MATIERES PLASTIQUES 
February, 1957 


Abstracter: A. P. Daignault 


The Mediterranean House, 1957 

This article describes the thinking 
which led to the construction of this 
partly plastic house at Bandol on the 
French Rivie ra, and goes into consid- 
erable detail of the actual construc 
tion of the house The walls made 
a cement block type 
of material containing wood fibers 
The terraced asphalt roof was co\ 
ered with a sheet of polyethylene 
which in turn was covered with a 
second layer of asphalt and a very 
thin cout of cement. The floors of the 
house are of PVC and resin bonded 
wood waste. Latex based paint (PVA) 
was used on the interior walls with 
styrene wall tile in the bathroom. 
Glass reinforced polyester panels 
were used on the interior doors 


use of “Durisol” 


Bibilography 

A list of articles appearing in this 
publication during 1956 relative to 
the use of plastics in building. 
The House of the Atomic Era. 


This article (illustrated) describes 
the French “Circular” House, the 
Monsanto “House of the Future”, and 
touches upon other futuristic ideas 


for housing 
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Study of New Materials Obset 
This article lists ne materials Glass Fibers t Rei * 
plastic products and their produ Epoxy Res by kK fT : 
Fabrication of Decorative laminates - J 957 
using Dapon Resins ‘Ele Application anuary, 1957 
} S } | Abstracter A. P. Daignaul 
Describes step by step th CSPecia 
sed tao make decorat vy H. Mantfie f K Present and Future of Plastic Mater 
-aphie” Estab nt als in Construction 
Describes two films: ne, t Rubber Bass by | 
\ he e Fren yroduce I | Mik f S ay ent 
{1 primarily t 4 re Exact Feeding of Injection Machines 
i + \ short rti role 
snowing nVi appli ons It 
titled “New Mate s Ne H eeding 
niection presse lt ) 
second nit ( } 
Pechiney. describes the PRED 50 and TRED 85, New Rein 
of PVC forcing Resins for Rubber. 
Material Studies ry 
metnod of applientior The 2 G 
adescribes ure 
2 Formica wall covering nd good June, 1957 
Vrey I ‘ ! th 1} td Abstracter Anne Schwend 
4. Floor covering (Rexon) Vestolit S Suspension Polyvinyl 
5. Polyester panels (Synplaxit chloride GW H. 
6. Styrene Wall Tile (Mure« Mix i eleetric rop 
7. Polyisobutylen vaterpn te) honrnt ‘ 
material (Gertoit) ( tv upon n tt 
8. Polyester Panels (Heliotrex News of the World one and 
9. Surface ys (| ! BELGI AN CONGO: Cpening nstitute ( 
Polyrene ) xtrusl piant type PVC « t meet 
10. Plastic Pipe (Tubofix) Matieres Plastiques f od \ isp { 
11. Metal invl minutes (Skit plasty ibb ra kK 
plate) rotiles nd SO upor 
Review of the Technical Press. PRA 
‘ n constru Rh WI 
Abstracts fron othe? trade J olding +} hy i byt 
nals } } 
S ry er p bh 
Improvement in Shell Molding in) produc t M 
Through the Use of Resin Coated ngarbe rial | 
Sand. GERMANY: “Hostap f plasth t 
Th rt u +} ty Ger! |’ { 
i Cle sSes ( = ‘ 
yress, Ap 11, 195 | au 
ages of using resin coated sand 
shell molding. The methods and pr 
‘autions to be taken in both the “hot 
mix” and “cold mix” methods GREAT BRITAIN: — Ps ' 
ing are listed, pipe for distribution of drinki 
prol f Flexikot Phe Structure Nsaerylie Resins 
Epoxy Resins; Chemistry, Properties, | ucture of Disaeryvlie Resin 
and Other Polymer Acroleins—/ 
Structure, and \pplications Nvlor ‘ Stich ‘ 
{ \ 
Reprint from Revue ering polyvuret ef | 
Nating plastic purt 
This article is resume of ta 4 
he papers prese ed at \ 
stics to?) t () te) { 
um sponsored by the Plastic 
*) } ‘ Vu 
High bolyirer sectiol | ‘ Son } 
f the Chemical Industry t Le re 1) 
| nive rs 1) lf J 
he following papers re revie t produ ‘ 
te ne 4 (5? ce 
Allen and W, H. Hunter of Bakelite 
‘ vier nal 
“Polyepoxy Resi Their ¢ 
feactions nd | | 5 ( bys 
M. G. Ivinson, B. R, Howe, and F. M 
Kartfen of British Resin Pr Lt HOLLAND: Internat | 
“Mechanics Condensat Xpositiol N - 1957 Ne 

Epoxy Resins” by W. Fisch, W. Hoff plant, t betwee { 
man, and J, Koskikall of Ciba Lt A.K.I nd Spencer for product ib int 
Polyamide and Epoxy vy D SWEDEN, SWITZERLAND, AND 

E. Floyd, D. E. Peerman, H ROUMANIA: Resume of plastic { 
Wittcoff of General Mills, hh ndustry in tl country 
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7th German Plastics Convention in 


1957 
eld Bad ly nt 
d by 1596 guest 
\I t nted 
ad ected 
\ f Ku 


Silicone caoutchoue as Processing Aid 


for Glassfibre-reinforced Polyester 


Resins Schaef 
\ ime est nd most 
d ent. 1 d 
‘ iu na 
pt n ing el] ex 
rusion and cor t iiding 


Pre-Forming of Glassfibre-Reinforced 


Plastics H. Hage 


\ ‘ n pr ng methods, 

dk ped in the 

‘ na cu a tit thie 
Cor of SPI and 


( f SPI January 195 
| i ‘ p | ( 
\u schuett f Ge 
pr rol g [ib nad polvestet 
| ‘ lipped t} 
cont t feed 
quant ‘ ell time fo. 
both resins and rovings. The agg 
iv be heeled to proline 
pplication nst ( en used 
for sound absorbing « tings on walls 


PVC Pipelines with Screw Joints—// 


Discussion of PVC crew joints as 
upptlied by U.S. firms in South Africa 
or joining PVC pipelines. Such joints 
Which have been in use for about 18 


months only hav not given rise to 
ny plaint The German 
Standard Committe has warned 
nst thelr Ist but before i final 

rded it ild be watch 
ed they stand roug mditions 


Organic Glass Strip Lights—W. 


Possibilities offered by the ability 
f organic glass, preferably metha 
ry t nvisibly ti mit paralle 
geht ray vith ! ngie ot incidence 
rf le than 48 d totally reflect 


! t Kl light rays with an 

i ncidence ot more thar 1s 

t pol even following a curve 
here the polished surface is inter 
ipted by ground surfaces or edges 
nd reflecting them there, are dis 


odern room lighting. 


New Possibilities for Polyethylene 


Reprint from Modern Plasties, De- 

wr 1956, showing the utilization 

p ire polyethylene mono- 

ubstituting polyamides in 
rt 


KUNSTSTOFF-RUNDSCHAU 
May, 1957 


Abstracter: Leo Fischer 
Effect of Various Monomers on the 
Characteristics of Unsaturated Poly- 


esters Bdith Behnke 
Ti irticle is a valuable discussion 
if ti effect of twenty-one different 
nome? ol the characteristics of 
il turated poly ‘sters. The use of 
tvrene is, of course, well known and 
possibilities of room temperature 


ires tn it. The fact that oxygen 


terfere with polymerization and 
thus prevents tyrene polyester to 
be used as lacquer is, of course, a dis 
dvantage With vinyl toluol the wa 
ter absorption is much less, dialectic 
trength is improved, shrinkage dur- 
cure is reduced, curing time is 


rtened, no blisters are formed dur 
ng high temperatures and viscosities 
during cure remain higher, 

\ divinyl benzine polyester is more 
reactive than styrene; the saturation 
is greater and thus heat resistance 
ind chemical resistance are improved. 
T s especially true of the ketones 


nd chlorinated monomers, Vinyl act 


te and isopropenyl acetate have no 
value Vinyl-butyl ether gives a 
r polymer which compares favor 

ty with the styrene polyesters. 


Vinyl-2-chlorethyl ether has value as 
re retardent, A table is included 
ving the name of the monomer, the 
tructural formula and various physi 
eal data as well as manufacturers. 
New Applications of Epoxy Resins 
K. Meyerhar 
This article presents a paper read 
t the “Plastteknik 1956” conference 
n October, 1956, The discussion is 


concerned with the special qualities 
of epoxies and the n any applications 
wossibl Numerous articles are il 
istrated and their production des 


cribed as well as their physical char 
Cs, 
Application of Neoprene Adhesive in 
The Building Industry—C. Baillod ce 

Ju ere 

One of the chief advantages of 
neoprene as an adhesive in the build- 
ng industry is that only a few sec 


onds of pressure contact is necessary. 


Neoprene adhesives are waterproof, 
elastile shock resistant and not 


igre They can be used indoors and 


itdeors, Addition of isocyanates 
proves the adnesive quialiti« and ge! 
e} durability of neoprenes 


DER PLASTVERARBEITER 
May, 1957 


Abstracter: Leo Fischer 
Experiences Encountered in’ Using 
Unsaturated Polyesters as Casting 
Resins in Elastic Molds — Schirme) 

Polyesters, cast without glass fi 
bres, but with fillers, may be cast in 
flexible molds ind produce valuable 
articles, Mentioned as mold materials 
ure plastisols, gelatines, natural rub- 
ber, and silicon rubber. A> material 
called) “Formalose”, proprietary 
product, is also described. This pro 
duct is melted and poured over the 
Although bette. 
other flexible materials it 


mold and cooled, 
than most 
does not last for more than thirty to 
forty castings. Melting of highly 
plasticized PVC is) mentioned but 
separaters have to be used so as not 
to extract the plast cizers. Gelatine 
needs no separater and hus a fai 
durability—about thirty castings, pro 
vided cold cure and low exotherm is 
possible. Natural latex makes a good 
mold material but has to be heavily 
coated not to act as a surface in 
hibitor. Silicon rubber seems to be the 
best of all but must also be counted 
each time it is used and the surface 
stands up for thirty to forty casts at 
the most. Heat cure is, however, pos 
sible. 
Technical Considerations in the Con- 
struction of High Frequency Gener- 
ators for Electronic Heating—./. 
This article discusses the problen s 
and techniques involved in construct 
ing high generators, It 
concludes with an analysis suggesting 
that since high frequency applications 
are still limited due to equipment 
combination of high 
red can often be 


freque ney 


deficiencies 
frequency and infra 
very useful. The method of this ap 
plication is described. 
When to Compression Mold Upside 
Down—Heinrich Spies 

A method of molding complex forms 
with undereuts or forms with metallic 
inserts is described and_ illustrated. 
The male part of the mold is on the 
bottom and a preform the size of the 
mold is simply laid on. The upper 
part of the mold, which is the cavity, 
closes down. When the mold opens 
the sides of the cavity slightly spread 
to release the piece from the unde 
cut. 
Practical Rules in Plastic Technique 

H.Gut 

This article gives tables and var 
ious formulae for calculating the size, 
weight and wall thickness required in 
estimating costs for various shaped 
objects In materials of varied specific 
gravity. Cubical, hexagonal and 
spherical shapes are discussed as well 


is tubes and pipes of various shapes. 
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ITALY 
POLIPLASTI 
March-April 1957 


Abstracter: Alfred L. Alk 


Differential Thermal 


Analysis to the Study of Plastics 


Application of 


Thermal Analysis and its techniques 
Phe r relates tne tec! ques 
the study of several plastics materials 
ind indicates how its ise Cal replace 
nore well known methods of analys 


Plastics in Wearing Apparel 
\ brief 


manufactured articles and the plastics 


iiustrated presentation ol 


from which they are 
General Classification of 
Walter Brenne 

xible 
expand ny are the foams available on 


market. They 


pre pure ad. 
Foams 


rigid, preexpanded, self 


today’s may he sub 


classified “as opel ol closed ce 
Flexible Foams: Urethan type 
These are formed from the co-reactior 


if an isocyanate, water and one of 
several other materials such as poly 
esters, glycol ethers or oils, in- pro 
vortions Which give the required pro 
pertic They have great physi 

nd chemical resistance The flexible 
irethanes, produced largely in Get 


many, with U.S. interest growing, are 


packaging, uphols 


try and clothing. They show, 


ised tor cushions, 


present time, pool aging quaiith 
The semi-rigid urethanes are not so 
strong and are used mainly for ther 


mal insulation, They are produced by 

ixing at ambient temperature, by 
hand or with special quick acting 
equipment. Sometimes the product 1s 
baked, other times air dried. A_ pre 
polymerized form requiring only ad 


dition of catalyst is particularly popu 


the Hbecuuse of ts iowel 
exotherm, 

Vinyl type: Flexible, rigid and s¢ 
rigid vinyls are noted for their res 
tance to ozone, humidity, mold and 
rot and for their good chemical re 


sistance. Most are self-extinguishing 
Production is by addition of foaming 


which 


ugents 


decompose on heating 
to form gusses o1 by a patented pro 
cess of dissolving carbon dioxide gas 
1 the 

gas to expand. 


) illowing the 


liquid resin and 


Polyethylene type Polyethylene 
foan has all the 
solid form of the resin. It 


chemically by means of blowing 


properties ot the 
is produced 
igents. 


Rigid Foams for Expansion at Will: 


Polystyrene type 


sistant to passage of heat, with low 


moisture 


absorption and resistant to 
growth. It is formed from 


are heated with steam or 


fungus 
beads which 
hot air causing them to expand, There 
are three methods of production, D 
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ect niectiol ot ste ne 
ty heating tne old wit! ste 
he ting +} ad 


ered to itself or to other it s 
nd ay be shaped witl rdinary 
wd working tools 
Urethane type Already mentiones 
inder flexible and semi-rigid, its p 
perties depend largely on the density 
In general it has good strength, ex 
ceptiona adhesion to wood, painted 
etal, et good moisture resistance 
nd thermal stabil ty It S n eXce 
nt electrical insulator. It is used as 
n anti-shock and anti-vibration n 
Le? ! iurplanes for electrical 
Ssulatior nd for sandwich construc 
tion. 


Phenolic type: This is a generally 
properties ae pena 
on the base resin. Its water absorp 


tion may be reduced by coating the 


surface It is a good thermal and 
neoustic insulation, has the good 
chemical resistances of phenolics and 
may be used up to 106°C in intermit 


tant service, 
iterials for flotation, thermal insul 


Its principal uses are as 


ition, packaging and construction, It 
phe nolic syrup by 
neans of chemical agents which pro 


s produced from 


te an expansion greater than 500 


Ss tactic Foams These are bust d on 
troge filled microbaloons which 
may be supported by a resinous ca 
rie! 
Silicone types A foam with 
70°C. distortion point. It has good 
resistunce to thermal shock but is 


friable. Various types may be ex 
panded 1! place or pre expanded in 


block Possible 


thermal and acoustic 


uses are fo. 
insulation fo 


form. 


supersonic planes and special 


missiles, 


electronic devices, 
Preexpanded Rigid Material: 


Polystyrene type: Available in the 
form of bloeks of various dimensi 


ty. Its major uses are 
sulation for refrigerated containers 
of all kinds, for 
or manufacture of ornaments. 
Acetate 


evaporating a 


marine flotation and 


type: It is pro 
duced by superheated 
fron extrusio? 
It has good thermal stability 
and resistance. It is currently en 
ployed mainly 


und marine laminates. 


Epoxy type Available on the mark 
et in a variety of densities or as 
place. It 


Cellulose 
solvent continuous 
process, 


as a core for aircraft 


syrup to be foamed in 
used as a core for laminates and for 


potting electrical components 


naldehyde type: This ha 
1 low thermal conductivity and can 
be used at 50°C for extended periods. 
It finds its major use in refrigeration. 


Developments and Achievements in 
Radiochemical Polymerization 


(Please turn to page 69) 


| For a clearer 
understanding 
ot the 
tuncamenta Engineering 
nature of Properties 
and Applications 
of Plastics 
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Robertsot 
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Herbert 
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are 


N.W. Pennsylvania 


Plastic Foam 


ial 

Materia 

A. P. Wagner 

The Northwest 
on held their June meeting at the 
Summit Hote n Erie, 
2Uth, L957. The sub 


Pennsylvania Sec 


Thursday, Jun 


ect for the evening wus “Plastic 


Foam Material” 
Mr. Richard Gromachi, Market De 


Representative of the Re- 
Department 


velopment 
search and Engineering 
of Wyandotte 
Wyandotte, Michigun, was the first 


speaker, 


“Rick” presented a most interesting 
talk on the past, present, and future 
Polyurethane Foams, and with the 
interesting sam 
versatility 


most 


help of 


ples, he reviewed out the 


Some 


runge of po 
Polyure 


und the extremely wide 
tential 


thane field 


applications the 


He pointed out the impact on the in 
Polvyether 


dustry by th resins since 
they are much lower in cost and pro 
foam than the 
commonly used Polyester resins, This 


potential 


duce a more resilient 
ould open up a whole new 


to the industry 


The second half of this double-bar 
rel program was ably handled by M1 
Kdwin Edberg 
the Dylite Expandable Styrene branch 
of the Market Development Section 
of Koppers Con 


“kd” is manager of 


pany, Ine. 


With the aid of very well prepared 


slides and samples, he thoroughly 
covered the terial specifications, 
processes used in manufacture and 


application of expandable styrene. 
A survey of those attending indicat 
ed unanimous approval of the pro 
gram and bot! speakers did such a 
fine job that we in the Erie area in 
tend to invite them back for na repeat 


performance next spring 


Necrology 


Deceased J 
Newark Sectior 

T. C. Campbell, May 21, 
New York Section. 

Peter Dornik, June 6, struck by a 


‘ar, former member of Chieago See 


Kune Member o 


member of 


Meeting Dates Changed 


Meeti 


d 


ng Dates Changed 


cond 


Weoeadne | ving the 


mit? 
Thursday ng the second 
nontl 
econd Tuesday f each month. 
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Flow P 


roperties ... 


from 1 to about 10 sec (3). In many plastics proces 


sing applications it is important to know whether or not 


the flow properties of the melt are time dependent. There- 


fore, it is desirable that a melt viscometer be able to de- 
bye rt tl clearnunes igure ¢ 
ala — Figur ; tect and measure long time effects under steady flow con- 
) rent tv of 10 
| : At the present time It appears that no single melt 
Viscometer eXists which meets all of the above require- 
"ee ments, For the reasons discussed previously, it appears 
problem ther oneent 
unlikely that an extrusion type viscometer can be de- 
| \Ithough ther uniform rate of heat . . 
nee signed which will meet requirement (3). Rotational visco- 
| ! i t fiuid thie thic mss of the . 
ckt meters offer the most promise but extreme care must be 
rie Tron t the ent to maximum 
taken in their design to eliminate errors caused by in- 
sine thie aL t veneriuted tive "Kel yor . 
! omg = ternal heat generation in the fluid. In addition, the purely 
lial be conducted out throug!) ongel 
long mechanical problem of loading and unloading the instru- 
t n the fluid yw eat ‘tion 
: Hb scapes ment with the sample presents a real challenge to the 
fro the Xx of rotation At low shear rates 
designer. 
id ) pparent Viscosities this effect 
4 vligribl but th materials having high ap 
tie Dou (1 @) we? ul 
agp , This study represents part of a research program in 
; plastics processing at the Johns Hopkins University which 
| ° is supported by a grant from the Plastics Division of the 
ummary and Conclusions 
Y ; Monsanto Chemical Company. 
| co eter to be used 
ermop ti rized below. (1) . . 
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TABLE | in accurate, automatic, full- 


Insulation Resistance Values for Reinforced Polyester 

Resins after Conditioning at 95° F. and 90° R.H. 

Standard ASTM D257-49T Method (Comparison 

Method using Galvanometer—90 Volt Source) Read- 
ing Given in Megohms 


range temperature control 
4 


= 
+ & - 7 After 29 Days a 
= - 
Dacron 11x10) 11x10 
N vion 15.000 1.000 600 
(1) Initial Readina taken atter conditioning ow) 
F and 50% R.H. Readi marke oo tndicate 
resistance oreate) flea medgohny leerd 
hased on five reading every ase 
Phe electrical properties of synthetic fiber reinforced 
plastics have led to the development of several comme! 


cial products, Phenolic resins reinforced with nylon and 
diallyl phthalate, and epoxy resins reinforced with Orlon 


are being used for critical application nvolving humic 


MODEL 6007 


conditions. 


The dielectric behavior of polyester resins reinforced HIGH Temperature 
with Dacron is responsible for field evaluations nm 
ne ant other hh tequeney components CIRCULATING UNIT | 
of Daeron and Orlon are also being examined for high 2 
performance printed circuits to take dvantage of then The Sterlco Model 6007 was developed to answer the need of Ae ' 
insulation resistance and moisture nsensitivity a temperature control unit which would assure steady, accurate Pte 
high temperature control . . . and the Model 6007 does just 
Laminates reinforced with synthetie fibers possess 
; that. This new Sterlco unit gives hair-line accuracy from 100 F ae 
excellent resistance to abrasion. Test data may be seen i to 500 F. or higher. Its dual 12 KW heaters and circulating 
Figure 7 showing comparative weight losses of various pumps can be used together or separately. i 
laminates after 1,000 cycles on Taber Abraset Sterlco engineers are thoroughly acquainted with the procedures 
laminates of nvlon. Daeron and Orlor ist 150, 200, and and problems in temperature control . . . this valuable experi- ve: 
300 milligrams, respectively, Gla and cellulosie fiber ence is available to you. Write us today! ‘ 
reinforced laminates and unreinforeed resin lost from 750 i 
REPRESENTATIVES IN PRINCIPAL CITIES 
to 1500 milligrams of weight - 


INDUSTRIAL CONTROL DIVISION 


3732 N. HOLTON ST. . MILWAUKEE 12, WIS. 
Export: Omni Products Corporation, 460 Fourth Ave., New York 16, N. Y. 


Figure 7. Abrasion resistance of reinforced polyester 


resins. 
| SET and GO 
| 
wo 
[ 
: | 
1000 
z 500 ot | 3 


Mode 2 OD 


ABOVE ARE WATER CIRCULATING UNITS 


NSPE ] RAN ther, 157 Norty five 
TEMPERATURE CONTROL UNITS 


= 


igh the air tunne Othe 
| suit design to accom 


fot and to mprove 


ney t the Workel In the in proved 
om of t tunne so swept forward 

creates a cab of trans 
{ t n whi the worker can stand and turn 
do freely Krom ¢ position entering of the = suit 
duced te epping nto the egs which = are 

( to the re t front of the suit The sean 
( the ciosing port of an ai pressure 
! An uppled through the ventilation tunnel is 
d to inflate the uit to the worker's satisfaction 
mtrolling the e of the opening in the curtain 
l trie escapes back into the tunnel 
Since sucl iits may be used in areas of vary 

lif ntial, the u of t device permits max 
ineuverabilitv of the suit It also prevents worke1 
trop ia which not uncommon when insufficient 
ition of the uit eNist In recent models this 
phy of combined fety, efficieney and comfort 

| nu rou convenience items 

possible to get nh and out quickly permitting 

iit ! idiation time limits make it neces 

! erve: thre worker’ time Pov Kets on the inside 
crease the workers efficiency for handling 


the use for flexible plastics in the atomic energy 


eld becomes more established and widespread, the de 
mand fer improvements in qualities of the plastic will 
resent an increasing challange. We must be looking 
forward to the time when it is possible to apply flexible 
plastics to contamination control with assurance that 
the seams will not tear and that the plastic will resist 
puncture to a degree many times that of its current 
ability. We must learn to combine conflicting but de- 
sirable characteristics of varying plastics without sacri- 
ficing other needed qualities. A present dilemma is that 
transparent cast vinyl plastics stick when rubbed against 
each other. This tendency of cohesion needs to be re- 
duced while still retaining the complete transparency 


of present film. New films are being developed which 
have tremendous strength but it is not always possible 
to seal them by electronic methods. Further use of 


laminations may be the answer to some of these prob- 
lems thus permitting the excellent quality of two dif 
ferent films to reinforce each other without sacrificing 
the quality of either. 


Related Developments 


In discussing the application of flexible plastics for 
ontamination control we should not lose sight of several 
related developments to which flexible plastics may be 
put. One such miscellaneous use may be seen in the 
use of an aqueous dispersion of plastic which may readily 
be spread over a contaminated area for fixing the radio 
active particles to the surface. A film which has been 
spread over floor area ; easily peeled from 
the surface, removing with it the contamina 


- tion which would otherwise have been 


BERYLLIUM 


COPPER 
CASTINGS 


oo 


Standard Tool Company offers the plastics industry 
four lines of help to produce better plastic products 
at lower cost. If your interest is in molds cr beryllium 


| pper castings or injection molding machines or fab- 
ating machines —Standard has the plant, the ex- 
perience and the skills to help you 


Any and all of the leafiets 


illustrated are yours for the 
asking. Just drop us a note on 


your company stationery 


difficult to remove or confine. An 
other typical field for application ot 


POGR SERVICES | 


posable hoods for minor or isolated 
jobs in support of maintenance oper- 
ations or laboratory work. An ex 
ample of such odd-ball applications is 
a six-armed enclosure, resembling a 
caterpillar. It is used for confining 
dust created by a cutting wheel. Such 
applications are of particular advant- 
age in removal of obsolete equipment 
Where contamination control is vital 
but where more elaborate or perma 
ment enclosures cannot be economi- 
cally justified. Such temporary en 
closures are also of advantage on so 
called “one shot” operations. An ex- 
ample is a plastic cover being used to 
confine radioactive dust during the 
decontamination of a vessel interior 
A simple hood of flexibe plastie held 
out by a crude wooden framework can 
be used in transferring ingredients 
from the container below it to a ves 
sel within the larger enclosure. It is 
quickly made upon short notice. 
From the long range view it is 
probable that the simple plastic tub: 
will be the greatest single application 
of flexible plastics for contamination 


S TAN D A R D T O O L C O M PA N 7 control. Actually the role of the sim 


ple plastic tube in contamination con 
trol has barely begun. It is likely to 


IMNI PRODUCTS CORPORATION, Export Distributors, New York, NY make even greater contributions 


| 
| 214 Hamilton Street, Leominster, Massachusetts 


contaminatior control outside the 
atomic energy field than it has with 


in it x * 
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babk review 


QUALITY CONTROL AND STATISTICAL METHODS 
Edward M. Schrock, Second Edition, 230 pages. $6.75. 
Published by Reinhold 


As stuted in the pre face First Edition “The 
purpose of this book is to present rly p 
is briefly as practicable 
generally useful modern techniques of quality contré dd 
statistical ethods pple 1) 
product quality.” The author accomplished this objective 
by limiting his primary subject matter to the st ght 
forward techniques of quality contr namely, sampling 
procedures and control charts. 
The First Edition contained no information 
organize and activate a quality control program, The 
first two chapters of the Sec Kd ! ! ‘ 
th this prol and are effe ! ntr 
ducing the euder to ne ip ye \ 
Che portance ry t a 
to the siz ) he quality « prog S ( 
long with the bearing this cat su d qu \ 


prog 
) 
d 
9 
| VM. Debin 


BRITISH PLASTICS YEAR BOOK 1957. A Classifi: 
Guide to the Plastics Industry. 27th Edition. Published on 
Ist March 1957 by Illiffe cand Sons Ltd. Price 42s 
Is. Size 91/4” x 716 pages. 
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L-2-40z. LESTERS 


Ounces General Purpose Polystyrene 
a. Single Feed Stroke 4 
“b. Double Feed Stroke 6 
Mold Closing Pressure, Tons 15 
Beam Area, Sq. In. . 39 
Pressure on Material at End of Plunger, P.S.| 


Speed of Injection Plunger, inches/min 169 
Filling Speed, cu. in./sec 7.8 
Complete Machine Cycle, idling, secs : 
Mold Opens,inches . to 
Maximum Mold Height, ins 15/12 
Minimum Mold Height, ins 12/9 
Maximum Mold Size, ins. (H x V 18x14 
Total Heating Units, K.W ] 

Combined Pump Capacity, gal./min 39 

Motor Size, Horsepower: 2 


Weight, Lbs 7,2 


There are two other models of 4 oz. LESTERS... both 


cre faster in cycling and fj ling speed 


"Opt ot extra 


ESTER-PHOENIX, INC. 


Agents cities throughout the 


2717-P CHURCH AVENUE @ CLEVELAND 13 


net 
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ndusti py 
nee, b ol t 
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Book Reviews... Synthetic Fibers 

(Continued from page 65) 
ers \ ric ter used Another useful property of laminates reinforced o1 
ve | ctior overlaid with synthetic fiber needled batt is their exact 
re nel sae ‘ near! 1.000 firms assoc reproduction of the mold surface. It is possible to obtain 
{ plastic re g ped intries in the names laminates with an extremely smooth surface possessing a 
id In addition Whae Who sec mirror-like finish, Needled batts of Orlon acrylic fiber, 
c - ts names and positions of prominent people actively Dacron polyester fiber, or nylon not only provide this 
is wed the industry in Great Britais smooth laminate surface, but ure an effective means of 
ae a mpc tant features of the Vear Book hiding the pattern produced by glass or other reinforcing 

u re | ti el This section of fibers, 

142 p cor n ! ! Kitents issued lust year; These property advantages were instrumental in the 
re colleeted it ibject groups each of which ts development and manufacture of plastic boats overlayed 
hst ted and prefaced by an expert, thus providing an with Orlon. Needled batts of Orlon benefit both the man 
x record of technical developments in the in ufacturing and performance of the plastic boats, In man 
| in ection o includes a list of the new ufacturing, it reduces surface defects, particularly those 
pumice registered in 1956 and also British encountered in areas of deep draw or at sharp corners. 
lard Specifications relating to the plastics industry. This is reflected in reduced finishing or repair work. h 
The ip-to-date nformation provided this” one use these boats have better abrasion resistance, good 
\ makes it invaluable to all conneeted with the weatherability, and improved surface appearance. These 
plastic ndustry nd t inufacturers and users of are important contributions to the durability and con 
chine nd equipment sumer acceptance of reinforced plastic boats. x * 


One-day Technical Conferences are soon 
held Detroit, Buffalo, 


Minneapolis and Los Angeles. 


being in Cleveland, 


Topies are Foams, Compression Molding, 


Hot Runner Molding, Isocyanates, Polyethy- 


lenes and Plastics in Airborne Electronics. 


The programs and dates appear in de- 


tail on pages 52 and 53. 


IMPCO HA8-275 


at Full 14%" Stroke 


with this 8-10 ounce machine 
Send today for Bulletin P-114. 


IMPROVED 
MACHINERY INC. 
Nashua, New Hampshire 


In Canada, 
Sherbrooke Machineries Limited, 
Sherbrooke, Quebec 


Export Distributors 
46 Fourth 


OMNI PRODUCTS CORP 


New York, New York 


SPE JOURNAL, September, 1957 


Avenue 


| 
750 Dry Cycles Per Hour 2. 
& i 
¢ 


rankly 
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By Wayne Pribble 


A recent advertisement by Republic 
Aviation depicted a Woll ooKINg 
longingly at a casual appearing pon 
cupine. The copy said “Every wolf 
would like to eat porcupine I 
of them get around to it. What makes 
the poreupines’ meat so good, o 
course, is. the fact that he dos 
have to do any running. Wolves, by 
and large are an ill tempered, frus 
trated lot, while you almost neve 
see a neurotic porcupine. He figures 
its cheaper to carry a quiver fu 
of arrows than to get ulcers fre 
hiding.” 

This rather amusing picture car 
find daily counterparts in the world 
of human beings. We forget to fill 
our quiver full of facts to be used 
as arrows in the battle with 
corruption, intolerance and the whol 
host of other evils that should be 
driven out of society, The man wh 
is well armed with facts and infor 


nation has | 


little to worry about Of 
course, if you preter to bye 
ed and frustrated that is your pi 


ege. Just remember that the cat | 


more friends than the lior 


Yours for Better Living with Plastic 


AROUND THE WORLD 


(Continued fron 61) 


Thoma Alinge) 

fter a period of scepti 
resistance, radio chemistry, 
reactions which take place under the 


influence of atomic rad itions, is be 
coming of greater interest \t 
energy is still more costly than cor 


ventional forms of energy, but 


concentrated or applied in quite dif 
ferent manners. Alpha, beta, gamma 
and x-rays, accelerated electrons, mix 
ed radiation fron nuclear ren 
and ultra sonies have all been used 
Each results in the formation of ions 


und free radicals. Styrene, actylon 


trile, methylmethyvlacrylate, ethylene, 
polyvinyl chloride and acetate, metha 
erylic acid, methyl acrylate, vinyl 


pyrolidone, «acrylamide, butadiene, 
ete., have all been studied since the 
war in laboratories all over the world 
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nto a die shoe 


tion 


mold frame 


or 


CUT TOOL COSTS WITH 


NEWARK IE HOBBED CAVITIES 


Die hobbing is often the key to lower tool costs. This process 


produces steel cavities with a minimum of machining, filin: 
and polishing operations and adds the insurance of max 


mum uniformity in multiple cavity molds or dies 


What's more, as the steel alternately flows and condenses 
under the hobbing pressure, the mold takes a closer surfacc 


grain structure that more faithfully reproduces detail in the 


finished product 


Producine Cast P 
Write for your free DY of How ind When to Hot 


Or let us discuss directly how Newark’'s mplete die 
hobbing facilities and experience with all sizes and types 
of cavities may benefit you. No obligation, of course. 


HOBBING AND 
CASTING CC... 


PHONE MArke? 


20 SCOTT. NEWARK 2 N 


& f : | 
= \_ 
‘ 
: 
f 
EE 
e hob (1) a replica iy 
<4 in hard tool steel of 3 
which ore then ma- a 
| 
Vou 
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IMMEDIATE DELIVERY 


on SOCKET HEAD CAP SCREWS 


j 


Op long! 


on Y2", Ye" and %" Dia. Screws 


and No Special "Set-Up Charges” 


WHY HOLDUP YOUR WORK... f ] 
for long deliveries on those so- -called eee or 


“special length” screws? You can get 
really fast service on high-quality or 


Socket Head Cap Screws, Stripper 
100! 


Bolts and Dowel Pins ... AND you 
don't have to pay special set-up 

savings! In STOCK at 
SO... Why Wait?... When you can ALL 7 


charges either! D-M-E’s large volume 
turn-over enables you to get in on the 

get the Finest Quality, in Less Time, D-M-E Branches 
and at Less Cost to you! 


See Page 127 of your D-M-E Catalog .... or 


Write TODAY .. . . for complete information! 


MOLD ENGINEERING CO. 


6686 f Nichols Rd Detroit 12, Mich. — TW. 1-1300 


BRANCHES IN 
Chicago, Ill — Cleveland, Ohio 
Toronto, Ont. — Dayton, Ohio 


Ilside, N. J 
Los Angeles, Calif 


‘TRU-CAST’ Beryllium Copper Mold 
Components Have Everything You Need 
@ Long Life 
@ Fidelity of Detail 
@ High Impact 
Strength 
Close Dimensional 
Tolerances 
Trouble-Free 
Performance 


These “built-in” advantages, plus 5 

quality guaranteed by over 40 years Pay 6 

of Manco casting experience, go in- 

to every ‘Tru-Cast’ cavity and core 
adding up to better, faster pro- 

duction at substantial cost savings. | & 

Write, wire, or phone today to is 

bring your production problems to 3 

Manco —a_ copy of the 48-page | SRS, 

*‘TRU-CAST HANDBOOK will be 


sent to qualified firms upon request. 


MANCO PRODUCTS, Inc. 


2401 Schaefer Road, Melvindale, Mich. 
Telephone: Detroit—WArwick 8-7411 


Advert tsers 


Acheson Dispersed Pigments ¢ 

Allied Chemical & [ve Corp., Barrett Divisior 
Allied Chemical & Dye Corp., National Aniline Div 
American Cyanamid Company 

Barber-Colman Company, Wheelco Division 
Barrett Division, Allied Chemical & Dye Corp. 
Crucible Steel Company of America 

Detroit Mold Engineering Ce 

Detroit Mold Engineering C 

Chemical ¢ 

Krank W. Egan and Company 

Enjay Company, Ine. 


Escambia Chemical Corporation 


Farrel-Birmingham Company, Inec., Watson-Stillma) 


Press Divisior 

Gering Products, Ine 
Gering Products, Ine. 
Hercules Powder Company 
Improved Machinery, Ine. 
Lester-Phoenix, Ine. 

Manco Products, Ine. 
Monsanto Chemical Company 


Monsanto Chemical Company 


National Aniline Div., Allied Chemical & Dye Corp. 


National Distillers and Chemical Corp., 
U.S. Industrial Chemicals Company 


Nationai Rubber Machinery Company 
Newark Die Hobbing and Casting Company 
Nixon Nitration Works 

Standard Tool Company 

Sterling, Ine. 


U.S. Industrial 
National Distillers and Chemical Corp. 


Chemicals Company, Division of 


Watson-Stillman Press Divisior 


Farrcl-Birmingham Company, Ine. 


Wheeleco Division, Barber-Colman Company 


©. H. Whitlock Associates 


John Wiley & Sons, Ine. 
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of polyethylene, S-T-R-E-T-C-H goes a long, 


and guarantees uniform color-dispersion to end-products every ti 
Formulated from virgin polyethylene and carefully selected, time-tested f 


er bags. And it blends 


ments, STRETCH comes ely and. size, dust-free pellets packed in 


sickly with nota 


| , Molded toothpaste caps . . . you name it. Then niet STRETCH 


Capping a sustained 35-year program of research and development in 


high polymers, Hercules has brought on stream a 30-million pound plant P ane P 
The Significance to You of Hercules Hi-fax 
to produce the new ethylefie polymer Hi-fax. An exciting new material, 
. The new Hercules Hi-fax plant makes avail applications 


Hi-fax is made by an exélusive Hercules low-pressure process employing able for the first time in America a commer This means that Hi-fax comes to you com 


cial plant producing proved polyethylene pletely proved and estab 


. . 
Ziegler-type catalysts, Hi-fax has an individuality, j combination of the cations that en- 
slant incorporates all the ‘know-how’ of compass the widest range in the plastics 
properties all its owa, that makes it the leader in poly@lefiag today. ; 


; Farbwerke Hoect AG. of Germany, the field 


Hercules has Follawed Ziegler chemistry since 1950, and had its world’s first cor 


lished not only in 


Ziegler catalysis More than that, the the laboratory but in c 


nercial producer of high In Hi-fax, Hercules brings to you also its 


density polyethylene, with whom Hercules experienced technical and service staff with 
has a working ement for the continuing 35 years of continuous service to the plastics 
chemists studying tm Zi@gler's laboratory in 1954. In 1955, Hercules im- 
H formation Add to these another important factor — 
ported the fist Commercial high-density polyethylene, "and has since 


Hoechst polymers have been marketed location at P 


maintained am evér-widening dfgram of market development. ond evaluated in America by Hercules ona of a major p 
or vers an prompt delivery is por 
Hi-fax, Aepresents a combination of basic research, early sures, 

nical skill to produce the finest, most 
production, experienée, and final translation into the highest standards vocuur 1d sheets, usable ethylene polymer for today's and 
; equipment, film, pipe, and mony other tomorrow s products 
mical manvfagtuse. It opens new horizohs for the plastics — 

. 
Opportunities for You 


& 


1, New Jersey, in the heart 


tics-consuming market, where 
unt. Back of all 


moreover, is Hercules creative and 


this, 


sports 


of Ameri 


industry, 


HERCULES POWDER COMPANY 


JOO Market Wilmiagt 


99 Delaware 
ee 
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